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QARDNER"  —  Direct  Reversing 
MARINE   TYPE   OIL  ENGINES 


H 


BURN  &  CO..  Ltd.. 
Howrah.  Calcutta, 
INDIA. 


NORRIS.  HENTY  &  GARDNERS,  Ltd., 
115,  Queen  Victoria  Street. 
LONDON,    E.C.4,  ENGLAND. 


J.  W.  KEW  &  CO., 
14,  Des  Voeux  Road, 
Hongkong,  CHINA. 
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v//fLR  puamrATiON  spf.ciaii.its 


riM.INEtHINC  II.NOIlniAMPrONKOVl^i 
,t:')»IPANYI.TD  V  w.l.l. 


OIL 
ENGINES 


E.  H.  BENTALL&CO.,  V 

Hc.yhrUl^e:,  Miilclon,  Essex. 


W.SISSON&CO.,LTD. 

Elmbridge  Road, 

GLOUCESTER. 

High  Speed  Engines  &  Marine  Machinery. 


VICKERS 


LIMITED. 


Wanhipt.    Mail  and  Paitenger  Steamen. 
Guns  and  their  Mountings.  Armour  Plates, 
Marine  Engines  of  all  descriptions, 
including  Turbine  and  Heavy  Oil  Engines, 
Large  Gat  Engines. 

Aeroplanes  for  Commercial  &  Military  Use. 
Flying  Boats  for  Commercial  &  Naval  Use, 
Vickers  Saunders  Flying  Boat*. 
Airships. 

Locomotive  Crank  Axles. 
Straight  Axles  for  Locomotives,  Carriages 
and  Wagons.  Electrical  Plant. 

High  Tensile  Steel  Tyres  ^ "  A""'*'*" 

Sumpings  and  Forgings  of  every 
description,     "  Duralumin  " 'Resd  Trade 
Small  Tools, 

VICKERS  HOUSE,  BROADWAY, 
LONDON.  S.W.I. 


BERRY 

TRANSFORMERS 


The  British  Electric 
Transformer  C9L*^ 
Haryes,MiddxJEngIand 


JOHN  BIRCH  &  CO.,  LTD.,    EXPORT  ENGINEERS, 

I'r.HCIIASI,,    I.N.Sl'KtT   AND  SIIII'   MATIKrAr,   AND  MACIIINI'.KV 

Cables;  i  dh  JvVm.nek«s  ani>  Con tkacioks  aiikoad. 

I'.NOKAvoTTR,  2,  LONDON  Wall  Buildinqs,  LONDON,  E.G. 

I/>Mfx'i-i  Overaoos  A|eont«  for  Wm.  BEARDMORE  &  Co.,  Ltd.,  Olaa^ow. 
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=  Telegrams : 

=  "  Atlas,  Shf.i  field.' 


Illllllllllllllllllllllll 


Telegrams : 

"Shipyard,  Clydebank.' 


JOHN  BROWN  &  CO  LT5 


STEEL  MANUFACTURERS.  IRONMASTERS 
SHIPBUILDERS,     ::     MARINE  ENGINEERS 


=    TYRES  &  AXLES 


for  Locomotives,  Wagons, 
Tramway  Cars,  etc. 


SPRINGS 


Spiral,  Volute,  Conical  and 
Laminated, 


=  FORCINGS 


for  Locomotives,  Electrical 
Motor  Traction  and  General 
Engineering  Work. 


TOOL  STEELS 


"ATLAS"  Extra  and 
"ATLAS"  Self  Hard  High 
Speed  Steels. 


=    STEEL  CASTINGS 


of  all  kinds  up  to  2  Tons  in 
Weight. 


I    ATLAS  WORKS 
i  SHEFFIELD 


SHIPBUILDING 

Passenger  and  Cargo  up  to 
the  largest  size  and  power. 

TURBINE  FORCINGS 

Drums,  Qear  Wheels,  Cylinder 
Linings  of  all  descriptions  by 
the  Hollow  Rolling  Process. 

MARINE  ENGINES 

Reciprocating  and  Turbine 
up  to  the  highest  power. 

DROP  STAMPINGS  AND 
FORCINGS 

STEAM  CHESTS 

for  Water  Tube  Boilers. 


&  CLYDEBANK  = 
Nr.  GLASGOW  1 


6.000-TON  PRESS  AT  THE  ATLAS  WORKS. 


W.  H.  ALLEN.  SONS  &  CO..  LTD. 

Queen's  Engineering  Worl(s,  BEDFORD,  England. 

'CONQUEROR  CONDENSING  MACHINERY 


HIGH  EFFICIENCY 


SmaH  Quantity 
of 

Ciroulating  Water 


HIGH  VACUUM. 


Low  Power 
required  for 
Driving  Pumps, 


8t*aim  Driven  "Conqueror"  Counter  Current 
Surface  Condensing:  Plant. 


STEAM  &  MOTOR  DRIVEN  SURFACE  &  HIGH  LEVEL, 
BAROMETRIC  &  LOW  LEVEL  JET  TYPES, 

engineer  for  South  Africa:   A.   CYRIL  WEBER. 
Offices:  W.  H.  ALLEN;  SONS  &100„  Ltd.,  O  r^EANA  BUILDINGS.  SIMMOND8  ST.,  JOHANNESBURG. 


y\-  s. 
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CHEMICAL  SOLVENT 
OIL 

EXTRACTION  PLANT 


Complete  Installations 
furnished  to  handle  any 
or  all  Oleaginous  Seeds. 


View  :  Chemical  Extraction  Plant. 


ROSE,  DOWNS  JHOMPSONpL' 


Lor.ro:"''  Old  Foundry,  HULL.^"'^^aS:^ri 


20,  Foochow  Rd., 


OIL  MILL  MACHINERY 


OIL  EXPRESSING  MILLS 


For  all  seeds, 
any  quantity  from 
56  lbs.  per  hour. 


OIL  REFINERIES, 
OIL  FILTERS. 
OIL  BOILERS. 


NEUTRALISING. 
BLEACHING. 
AND  DEODORISING 
PLANTS. 


"Premier"  Cage  Presses. 


182  €a$ferti  €ndinecrin9  SUPPLEMENT  TO  CDe  Condon  aed  CDina  txpress.      May  20. 1920 


1 


CUTLERY  is  not  the  only  purpose  for  which  STAINLESS  STEEL  is  suitable ; 
its  non-corrodible  properties  are  of  immense  importance  for  many  engineering  uses 
such  as  VALVES,  VALVE-RODS,  PUMP-RODS,  RAILWAY  CARRIAGE 
and  TRAMWAY  FITTINGS,  SHIPS'  FITTING,  WIRE  ROPE,  CHAINS, 
BOLTS,  RIVETS,  HINGES,  and  so  on  in  fact  the  purposes  to  which  it  can  be 
put  with  advantage  are  innumerable. 


Compound  Steam  Tractors 


With  Winding 
and  Rope, 
Lifter, 
Feed-Pnmp, 
oyer  Driver 
mounted 
springs  to  botli 
axles, 

Complete  Speci- 
fications 
Estimates  Tree 


adapted  to 
requirements 
Contractors,  Timber 
etc.  "Si 

TRAILERS 

suitable  for 
these 

Engines  can 
be  supplied 
from  stock. 


RANSOMES,  SIMS  &  JEFFERIES,  Ltd., 
IPSWICH,  ENGLAND. 


4 
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7\  LL  communications  re  the  following 
Al.  firms'  Far  Eastern  business  to  be 
addressed  to  their  joint  office,  viz. : — 

REPRESENTATION  FOR  BRITISH 
MANUFACTURERS,  LIMITED, 

43,  Kiangse  Road,  SHANGHAI. 

Cablet:  "  Rebritman,  Shanghai."  Postal  Addreis  :  P.O.Box  243  Shanghai. 

(Resident  Engineer  and  Staff.) 

AND  AT  HANKOW. 


SIR  WM.  ARROL  &  CO.,  LTD.,  DALMARNOCK  Bridge  Builders,  Hydraulic   Machinery  and 

IRONWORKS,  GLASGOW,  SCOTLAND.  Crane  Makers. 

BIRMINGHAM  METAL  &  MUNITIONS  CO.,  LTD.,  Brass  and  Cupro  Nickel  Cups,  &c.,  Rifle  and 
BIRMINGHAM,  ENG.  Revolver  Cartridg-es.Q.F.  and  other  Automatic 

Gun  Cartridges. 

JOHN  BROWN  &  CO.,  LTD.,  ATLAS  WORKS,  Manufacturers  of  Armour  Plates,  Crank  Shaft- 
SHEFFIELD,  ENG.  ing".  Tyres,  Axles,  Presses,  &c. 

CALLENDERS  CABLE  &  CONSTRUCTION  CO.,  Insulated  Wires  and  Cables  for  Electrical 
LTD.,  HAMILTON  HOUSE,  VICTORIA  EMBANK.  Installations,  Telegraph  and  Telephone 
MENT,  LONDON,  ENG.  Work,  &c. 

COCHRANE  &  CO.,  LTD.,  MIDDLESBROUGH,  Cast  Iron  Pipes  and  Connections  for  Gas,  Water, 
ENG.  Steam,  Sewage,  and  Hydraulic  purposes,  &c. 

DOR  MAN,  LONG  &  CO.,  LTD.,  MIDDLES.  Structural  Steel  Work  of  all  descriptions, 
BROUGH,  ENG.  Galvanised  Steel  Wire,  Steel  Plates,  Joists, 

Angles,  &c. 

DOUGLAS    &    GRANT,     LTD.,     DUNNIKIER  Rice  Mill  Machinery. 
FOUNDRY,  KIRKCALDY,  SCOTLAND. 

THOS.  FIRTH  &  SONS,  LTD.,  NORFOLK  WORKS,  High  Speed  Steel,  Steel  Castings  and  Forgings, 
SHEFFIELD,  ENG.  Projectiles,  Engineers'  Small  Tools  in  High 

Speed  Steel,  Files,  Edge  Tools,  &c. 

FLEMING,  BIRKBY&GOODALL,  LTD.,  HALIFAX,  Leather  and  Textile  Machine  Belting,  Suction 
ENG.  and  Canvas  Hose,  &c. 

J.  &  E.  HALL,  LTD.,  DARTFORD  IRONWORKS,  Refrigerating  Machinery  and  Commercial 
KENT,  ENG.  Motor  Vehicles. 

R.  &  W.  HAWTHORN,  LESLIE  &  CO.,  LTD.,  ST.  Locomotives,  Marine  Engines  and  Boilers,  Light 
PETER'S  WORKS,  NEWCASTLE-ON-TYNE,  ENG.     Cruisers,    Destroyers,    Passenger  Vessels, 

Floating  Docks,  &c. 

ROBT.  HUDSON,  LTD.,  GILDERSOME  FOUNDRY,  Portable  Railway  Plant,  Goods  Wagons,  Trucks, 
NR.  LEEDS,  ENG.  Tubs,  Barrows,  &c. 

HUL8E  &  CO.,  LTD.,  ORDSAL  WORKS,  SALFORD,  Lathes  and  Machines  used  in  the  manufacture 
MANCHESTER,  ENG.  of  Heavy  Ordnance,  Armour  Plates,  Marine 

Turbines,  and  for  Railway  Work. 

WILLIAM  HUNT*  SONS,  THE  BRADES,  Shovels,  Spades,  Pickaxes  and  Tools. 
LTD.,  BRADES  STEEL  WORKS,  NR.  BIR- 
MINGHAM, ENG. 

KEIGHLEY  GAS  &  OIL  ENGINE  CO.,  KEIGHLEY,  Vertical  and  Horizontal  Gas.  Oil,  and  Petrol 
ENG.  Engines  and  Suction  Producer  Gas  Plants. 

A.  RANSOME  &  CO.,  LTD.,  STANLEY  WORKS,  Wood  Working  Machinery. 
NEWARK-ON-TRENT,  ENG. 

RANSOME  VERMEHR  MACHINERY  CO.,  3,  CEN-  Concrete  Mixers,  Steel  Piling,  Pile  Drivers, 
TRAL  BUILDINGS,   WESTMINSTER,  LONDON,     Road  Making  Plant,  &c. 
ENG. 

SIMON-CARVES,  LTD.,  20,  MOUNT  STREET,  Coke  Ovens  with  By-Product  Recovery,Chemieal 
MANCHESTER,  ENG.  and  Acid  Plants,  Coal  Washers  and  Convey- 

ors, Glass  Works,  Ferro-Concrete  Work,  &c. 


London  Office  :  8,  The  Sanctuary,  Westminster,  S.W.  1. 

C.bl.i:  "REBRITMAN.  LONDON."  Telophone  No.  :  VICTORIA  5466. 
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Shewan,  Tomes  &  Co 

ESTABLISHED   1891.  CABLES:  "  KEECHONG." 

Head  Office  :    HONG  KONG. 
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Engineers  and  Contractors. 

Engineering    Plant,    Constructional  Steelwork, 
Tools,  Electric  Lighting  and  Power,  Electrical 
Sundries,   Gas  and  Oil  Engines,  Compressors, 
Turbines,  etc.      -      .      -  - 

iillllilllllllllllllilllllillllllillllllllilllllllllllilllllllllillillilllilillllllllllllllllll^ 

BRANCHES : 

CANTON.  YUNNANFU. 
SHANGHAL  TIENTSIN. 
KOBE.  NEW  YORK. 

LONDON  :  32.  LIME  STREET.  E.G.  3. 


ti 


Laying  H         ^-Eiy  Cables  at  KIOTO,  JAPAN. 

"Y^/^E  undertake  the  complete  installation  of 

Electric  Supply  Mains 

in  any  accessible  part  of  the  world,  or  we  supply 
Electric  Cables,  small  or  large,  for  our  customers 
to  erect  themselves. 

We    supply  electric   wires    of  all    sizes,  but  we  do 

not  carry  out  wiring  installations. 

Mention   this  journal  and  ask  for  catalogues. 


CABLES 

::      For  the  :: 

transmission  of 
Electrical  Energy 
for  any  purpose 


W.  T.  H  enley's 

Telegraph  Works 

Co.,  Ltd., 

Blomfield  Street, 
London,    E.C.  2. 
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That  Dermatine  valves  are  the  result  of 
careful  research  and  experiment  and  can  be 
relied  upon  to  give  lasting  good  service. 

One  quality  of  Dermatine  only  is  made — 
the  best — varying  only  m  toughness  and 
hardness  according  to  the  conditions  under 
which  the  valve  has  to  work — e.g.  lifts, 
pressures,  temperatures,  etc. 

The  many  years'  experience  of  the 
Dermatine  Co.  enables  them  to  offer  reliab'e 
information  and  advice  which  is  freely  offered 
to  Engineers  interested  in  the  design  or 
upkeep  of  valves. 

Dermatine  is  unaffected  by  heat,  cold, 
acids  and  oils. 

Full  particulars,  prices,  etc  ,  will  be  sent 
post  free  on  request. 


DERMATINE  C9  UP 


NEATE  STREET.   LONDON,  S.E.5. 

Telegrams  :    "  Dermatine,  London.'' 


ON  ADMIRALTY.  WAR  OFFICE.  INDIA  OFFICE.  AND  CROWN  COLONIES  LISTS. 

THE  ANDERSON-GRICE  C?.  LIB 


CABLES : 

•'OIAMONP,  CARNOUSTIE.' 


INCORPORATINCi 

GEORGE   ANDERSON    &  CO. 
(1905),  LTD, 


GRICES'  GAS  ENGINE  CO.,  LTD. 


—  ANDERSON  — 

CRANES. 

ELECTRIC-STEAM  -HAND- 
OVERHEAD 
TRAVELLING 

LOCO  &  DERRICK. 


--  GRICE  — 

GAS  &  OIL  ENGINES 
SUCTION  GAS  PLANTS 

FOR 


—  ANDERSON  — 

STONE  &  MARBLE 

SAWING  —  PLANING 
MOULDING— 
POLISHING 


ANTHRACITE,   COKE,   CHARCOAL.    Etc.  MACHINERY. 


London  Office:  QUEEN  ANNE'S  CHAMBERS,  TOTHILL  STREET,  WESTMINSTER. 


TAYMOUTH   ENGINEERING  WORKS,  CARNOUSTIE,  SCOTLAND 
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All   over   the  Wor 

the  need  for  better  buildings  of  every 
kind  is  being  met  by  EVERITE,  and 
ASBESTILITE  Asbestos-Cement 
Building  Materials  of  British  Manufacture. 
Being  easily  and  cheaply  worked  they  are 
m  great  demand  everywhere,  and  are 
thoroughly  dependable  in  all  climates. 
Let  us  quote  you  for 

BRITISH  MADE 

Everite  &  Asbestilite 

Asbestos-Cement  Building  Materials 

CORRUGATED  SHEETS 

FLAT  SHEETS-SLATES-TILES 

For  all  Building  purposes. 

These  two  materials  meet 
every  building  purpose — 
interior  and  exterior,  above 
ground  and  below  ground; 
roofs  and  walls,  ceilings  and 
partitions.  They  each  give 
everlasting  wear  and  are 
immune  from  upkeep  costs 
and  depreciation  charges. 
Both  are  positively  and 
always  fire-proof  and 
weather-proof;  proof 
against  acids  and  chemical 
fumes;  non-conductive; 
immune  from  condensation, 
and  perfectly  insulating 

Unrestricted  supplies  available. 

Illuslroted  Catalogues,  Quolalions,  Samples, 
and  full  particulars  from  Sole  Manufacturers  : 

British  Everite  &  Asbestilite  Works, 
 Ltd.,  


29,  PETER  STREET,  MANCHESTER,  England. 

'I'hune:  Cables: 
7790  City.  Manchester.     "Everite,  Manchester." — .\\\  Codes. 


SECURITY 


ySer\^ce 


HUDSON^pKEAKMS 

c=]  L«i^j»vi:<.iiii.j!!Tjiii»!Ji»j.;.M;n-f.ijr.i!».i.?jjMtnjm  qd 
Hatmid  Street  <=V^ks.  Stamford  Street 
LOMDON.  S.EI 


LIGHT  RAILWAYS 

POINTS  &  CROSSINGS 
TURNTABLES 
TIPPING  WAGONS 
COLLIERY  TRUCKS 
SUGAR-CANE  WAGONS 
SMALL  LOCOMOTIVES 


C.  769.— DOUBLE  SIDE  TIP  WACON. 

ROBERT  HUDSON  LTD. 

Gildersome  Foundry,  near  LEEDS. 

Tel.  Address  :  "R;iletrux,  Leeds." 

Shan  ghai  Office :  43,  Kiangse  Road  ( P.O.  Box  243) . 

Tel.  Address  :  "  Rebritman,  Shanghai." 
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Palm  Oil  Machinery 

Complete  Hand  or  Power  Plants 
for  Depericarping  Palm  Fruit,  and 
obtaining  oil  on  the  latest  and  most 
improved  system. 


I 


Also   Plants  for  production  and 
refining  of  Edible  Oils. 

MANLOVE,  ALLIOTT  &  Co.,  L"' 

Oilmill  Engineers, 

NOXXINGHAM. 


QUICK  DELIVERY 
of  "THE  COVENTRY" 
HEAVY    ROLLER  CHAINS 

We  are  in  a  position  to  deliver.  prom;jlly.  Roller 
Driving  Chains  for  all  makes  of  commercial 
vefiicles,  English  and  American  included.  The 
use  of  a  spare  chain  permits  the  oriemal  one  to 
be  periodically  cleaned  and  oiled  with  jut  inter- 
rupting the  dnily  runnini^  schedule,  prolonying  the 
life  of  both  chains  and  reducing  running  costs. 
Why  not  try  it  > 

"THE  COVENTRY"  CHAIN  CO.,  LTD. 
COVENTRY  -  ENGLAND 

CABLES:  CHAINS  COVENTRY 
CODES:  A  B  C  4th  &  5ih  EDITIONS 
WESTERN   UNION  AND  MARCONI 


SANDERS,  REHDERS 

&  CO.,  Ltd. 

London  &  Manchester. 


MAKERS  and    SOLE   SUPPLIERS  of 
THE  WELL-KNOWN    "  SARCO  ' 

Fuel  Economy  Instruments 

INDICATING  AND  RECORDING. 


GO2  RECORDERS, 
STEAM  METERS, 
WATER  METERS. 
DRAUGHT  GAUGES, 
PRESSURE  GAUGES, 


ESTABLISHED  18 


GAS  CALORIMETERS, 
COAL  CALORIMETERS 
PYROMETERS, 
THERMOGRAPHS, 
STEAM  TRAPS,  &G. 


As  Supplied  to 

H.M.  NAVAL  YARDS, 
AIRCRAFT  and  MUNITION  FACTORIES, 
STEEL  and  IRON  WORKS, 
COLLIERIES,  CHEMICAL, 
ELECTRIC  LIGHT  and  GAS  WORKS 
in  all  Countries. 


Also  BUYERS  and  SHIPPERS  of   many  years' 
experience  of  all  kinds  of  Machinery,  Plant,  Tools, 
Accessories  and  Mill  Supplies  in  general. 


r 


THE 
'SOLUTION' 

OF  THE 
CORROSION 
PROBLEM. 


Used  by  the 
Leading 
Railway, 
Colliery, 
and 
Steamship 
Companies. 


A  preparation  of  selected  natural  Bitumens  m 
fluid  form,  applied  like  ordinary  paint  to  all 
iron  and  steel  work,  and  possessed  of  remark- 
able lasting  properties.  

Supplied  in  4  cwt.  casks  and  I  cwt.  drums. 
Send  for  samples  and  prices. 


W.  BRIGGS  &  SONS,  Ltd. 

Biliimen  Specialish  DUNDEE, 


Cables  — 
'  Cement,  Dundee  " 


SCOTLAND. 


Codes — 
ABC,  Scolls,  Marconi 
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FIVE   WORKS-OVER   3,000  EMPLOYEES. 

UNITED  BRASSFOUNDERS  and  ENGINEERl  LTD., 

Empress   Foundry,   Cornbrook,    MANCHESTER,  England. 

Represented  in  China  and  French  Indo-China  by  the  Anglo-Chinese 
Engineers'  Association,  Ltd.,  Peking. 

During  the  War  our  Plants  were  exclusively 
engaged  on  work  of  supreme  national 
importance. 

At  the  commencement  of  the  New  Era  we  are 
pleased  to  announce  that  we  intend  again  to 
direct  our  energies  to  the  intensive  production 
of  the  following  Specialities  :— 

GUN  METAL  &  BRASS  VALVES  &  COCKS. 
STEAM,  WATER  AND  COMPRESSED 
AIR    FITTINGS  GENERALLY. 
CAST  IRON  STOP  and  SLUICE  VALVES. 

SEMI-ROTARY  PUMPS. 
EXTRUDED  BRASS  AND  BRONZE  BARS. 
BRASS  BOLTS  AND  NUTS,  STUDS  AND 
GENERAL  TURNED  WORK  FROM 
THE  BAR. 
CAST  AND  MALLEABLE  IRON  COCKS 
AND  PIPE  FITTINGS. 
PRESSURE  AND  VACUUM  GAUGES. 
INJECTORS  and   GENERAL  JET 
APPLIANCES. 
ENGINE  GOVERNORS  (Pickering,  Proell, 

and  other  types). 
SPRAYING    MACHINES    for  Insecticides 
and  Limewashing. 
COPPERSMITHS'  WORK. 
"STELLA"  BRAND  ALLOYS, 
MANGANESE    COPPER,  SILICON 
COPPER,    FERRO    ZINC,  PHOSPHOR, 
COPPER,  AND  TIN,  etc. 

"UBEL"  POST-WAR  SERVICE. 

If  you  are  interested  in  any  op  all  of  the  lines  mentioned 
and  are  in  a  position  to  take  a  hand  in  the  energetic  distri- 
bution of  the  same,  please  communicate  with  us  A^OIVto 
our  Head  Office  at  above  address. 


Stocks 


British  Standard 
Sections  in 
Joists,  Channels, 
Angles,  Tees, 
Flats,  etc. 


UNDERSTANDING. 

UNDERSTANDING  is  the  re- 
ward of  study  and  specialisa- 
tion. A  reliable  understanding  of 
what  is  wanted — how  it  can  be 
most  quickly  and  most  satisfac- 
torily done  —  is  of  inestimable 
value.  Understanding,  put  another 
way,  is  the  ability  to  translate  the 
need  into  the  actuality.  If  the 
need  is  Aircraft  Factories  we  have 
the  understanding.  It  is  at  your 
disposal. 


t 


FACTORIES 

From  Stock  Materials. 

We  are  willing  to  prepare  designs  to  your 
requirements  and  submit  them  free  of 
charge.  Our  section  book  free  on  application. 


ARCHIBALD  D.  DAWNAY  &  SONS,  Ltd. 


STEELWORKS  ROAD.  BATTERSEA.  S.W.  11. 
Telephones  :    Batteraea  1094  (3  lines)    ::    Cardiff  2557. 


Telegrams 


And  at  EAST  MOORS,  CARDIFF. 
**  Dawnay,  Battsquare.  London.**    ::    **  Dawnay,  Cardiff.*' 


HIGH  CLASS 

MACHINE  TOOLS 

FOR  RAILWAY,  MARINE,  ORDNANCE  &  GENERAL  ENGINEERING  WORK. 

HULSE  &  CO.,  Ltd.. 

Ordsal  Works,  Manchester,  England. 

ESTABLISHED  1852. 

Cables:   "  Esluh,  Manchester,"  A.B.C.  (5th  Ed.)  Al  and 

Bentley's  Codes. 

"  Rebritman,  Shanghai."    Shanghai  Office  :— 43,  Kiangse  Road,  P.O  Box  243 


3  in.  Spindle  Planer  Type 
Horizontal  Milling  Machine. 
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rEdgar  AIJ 

Tool  Steels  that  have  stood  the  Test. 

Tested  through  many  years  of  peace,  the  Edgar  Allen  Tool  Steels  were  found  ready 
at  the  outbreak  of  war,  and  immediately  rose  to  the  occasion.  In  National  Shell 
Factories,  in  Munition  Works  under  Government  control,  and  in  Allied  Countries,  they 
were  set  to  do  work  quickly  and  well.    Their  powers,  Hke  the  powers  of  human  beings. 


were  taxed  to  the  utmost. 

"Stag  Special" 

High  Speed  Steel 

was  used  in  over  a  dozen  National 
Projectile  Factories.  One  in  par- 
ticular used  it  to  finish  boring  60 
pdr.  Shrapnel  Shell.  The  cutters 
made  from  it  lasted  on  an  average 
30  hours  without  redressing,  and  in 
several  instances  each  cutter  held 
up  without  losing  size  until  1,000 
shells  had  been  bored  bv  it. 


)5 


And  they,  too,  triumphed. 

£  s.  dJ 

Carbon  Tool  Steels 

are  graded  in  five  qualities,  each 
quality  being  subdivided  into 
various  degrees  of  hardness.  They 
are  specially  suited  for  miking  dies, 
chisels,  woodworking  tools,  mi'ling 
cutters,  drills,  etc.,  etc.  These 
Steels  are  as  far  as  possible  stand- 
ardised, so  that  they  may  be  relied 
upon  for  uniformity  of  composition 
and  performance. 


Here  are  some  of  the  steels. 

"Air  Hardening" 

High  Speed  Steel 

has  turned  Engine  Axles  at  65  to 
76  ft.  per  minute  feed  from  24  to 
28  per  inch.  It  is  second  only  to 
"  Stag  Special  "  and  is  uniform  in 
quality.  Its  manufacture  is  also 
supervised  by  skilled  workmen. 
For  roughing  work  at  quick  speeds 
and  with  heavy  cuts  it  is  especially 
recommended.  Forged  steel,  steel 
castings,  wrought  or  cast  iron,  and 
brass  can  be  cut  equally  well  by 
tools  made  from  it. 


Stocks  held  by — 
EDGAR  ALLEN  &  CO.,  Ltd. 
2,  Mitsu  Bi*hi  Buildings, 
1,  Yaesn  Cho, 
TOKYO. 


Edgar  Allen  &  Co.  Limited 


Imperial   STEEL  ^Works,  SheffielcL" 


Stocks  held  by  — 
JARDINE,  MATHESON  & 
CO.,  Ltd.,  Engineering  Dept. 
8a,  Yuen-Ming-Yuen  Rd., 
SHANGHAL 


BROOKS  &  DOXEY 

X.X  3VE  X  a?  Zi  D, 

MANOHESXER,  ENGLAND. 


AGENTS  — 

CHINA— JARDINE,  MATHESON  &  CO.,   LTD.,  Shanghai. 


JAPAN— SUZUKI  &  CO.,  Kobe. 


RING   SPINNING   FRAME  FOR  TWIST. 


Makers  of 
Complete 
Installations 
of 

Machinery 
for  the 
Spinning, 
Winding,  & 
Doubling 
of  Cotton. 
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PRATT  CHUCKS 


British  Manufacture. 


INDEPENDENT  4-JAW  CHUCKS 

With  Reversible  Jawi  and  Heavy  Bodies.  Double  Thrust  Bearings  to  Screws 
(lO-in.  size  and  upwards). 

STANDAKI)  STZKS— 
4i,  5,  6,  8,  S,  10,  12  . 14,  15.  16,  17,  18,  20,  22,  24,  26,  28  &  30  inches  diam. 

UNIVERSAL  GEARED  SCROLL  CHUCKS 

Sell-centring.   Sizes  in  progress — 4,  5,  6,  Tt,  9,  10},  12  &  15  inches  diam. 
Full  range  ol  sizes  to  follow. 

2-JAW    BRASS    FINISHERS'  CHUCKS 

Universal  and  Independent.    Sizes— 5,  S,  7.^,  9.  12  &  15  inches  diam. 

REVERSIBLE    FACE    PLATE  JAWS 

Sizes — 6,  8,  10,  12  &  14  inches. 


ManufactureJ  by 


F.  Pratt 

k  Co.  Ltd. 


HALIFAX,  „, 

'    Telegrams :  "  Pratt,  Halifax.' 
England.  Telephone:  no.  lei. 


DODWELL  &  CO. 

Limited, 

Import  and  Export  Merchants, 

Contractors, 
Steamship  Agents, 
Insurance  Agents,  and 
Coaling  Contractors. 

Head  Office  : 

24,  ST.  MARY  AXE,  LONDON,  E.C. 

Branches  : 

CHINA  :  Hongkong,  Canton,  Foochow,  Shanghai,  and 

Hankow. 
JAPAN  :  Yokohama  and  Kobe. 
CEYLON:  Colombo. 

U.S.A.  :  New  York  (N.Y.),  Tacoma  and  Seattle  (Wa«h.), 

San  Francisco  (Cal.). 
BRITISH  COLUMBIA  :  Victoria  and  Vancouver. 
ARGENTINE  REPUBLIC  :  Buenos  Aires. 
BELGIUM  :  Antwerp.  ' 


BARRY  &  DODWELL  Ltd.,  Chungking. 


THE  BROUGHTON  COPPER  00. 


LIMITED, 

Copper  Smelters  and  Brass  and  Copper  Manufacturers. 


Copper,  Brass, 
and  Bronze 


TUBES 


Copper  Ingots,  Bars,  Plates,  Sheets,  etc. 
Yellow  Metal  and  Naval  Brass  Plates,  Sheets,  Rods,  etc. 
Alloys.  Electro-Coppering. 


1  eiegrams  : 
'COPPER  CO. 


MANCHESTER. 


Telephone :  6907. 


Works:   MANCHESTER  and  DITTON,  near  Widnes. 
London  Office :  6,  Broad  Street  Place,  E.C.  Glasgow  Office :  49-51,  Oswald  Street. 
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To  Engineers  Oversea. 


Avery  Testing  Machines  are  of  engineer- 
ing finish  throughout. 

The  669  is  designed  upon  the  single 
lever  principle.  Strain  applied  by  worm  and 
spur  gear  driven  by  variable  speed  motor. 
Worm  gear  enclosed  in  oil  bath. 

Range  from  zero  to  30  tons,  readings  to 
1/lOOth  ton  by  Vernier.  Poise,  which  travels 
freely  on  ball  bearings,  is  propelled  along 
machine  track  on  steelyard  by  means  of 
screw  and  gearing  controlled  by  hand  wiieel. 


Please  tend  your  e  jqairy  o: 

W&T.AYERYIP 

SOHQ  FQUNDHY 

BIRMINGHAM. 

ENGLAND. 


No.  669. 

30-ton  Testing  Michine.  For  testing 
in  Tension, Compression  Bending,  Shearing, 
Torsion  and  Hardness.  (Fitted  with  Auto- 
graphic Stress-strain  Recorder.) 


Ad.  392. 


Economise  in  Sliipping  and  Save  Freight 

BY  BALING  YOUR  GOODS  TIGHTLY  IN  A 


BIJOLI"  PRESS 


Baling  Press  for  Flax,  Sisal,  and  sim.lar  Fibres  to  give  Maximum  Density  Permissible. 

Why  ship  things  such  as  Sheet  Rubber,  Hides,  Bark,  etc.,  loosely  packed 
when,  If  properly  pressed,  you  can  save  at  least  half  your  freight. 

::   WRITE  TO    ::  :: 

Shirtliff  Bros.,  Ltd.,  Letch  worth,  Herts,  England 
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OIL  MILL  SPECIALISTS. 


Complete  Plants 

of  every  description  for  Copra,  Castor, 
Soya,  Rubber  Seed,  Cotton  Seed,  and 
all  kinds  of  Seeds  or  Nuts. 


Chemical 
Extraction  Plants 

for  Oil  Seeds,  Cakes,  &c. 


Refining  and 
Deodorising  Plants. 


Baling  Presses 

of  every  description. 


Mineral  Oil  Plants. 


CALEDONIA'  OIL  MILL. 


Sugar  Machinery. 


A.  F.  CRAIG        CO..  LXD 

Engineers   and  Boiler  Makers, 

Telegram*  :  "CRAIG,  PAISLEY."  Codea  used  :  McNeil'i  Mining  and  General.    A.B.C.— 5th  Eailien. 


STERN  WHEEL  STEAMER 

built  by 

YARROW  &  CO.,  UP,  Glasgow, 

(formerly  of  Poplar,  London). 

Yarrows,  Limited,  of  Victoria,  British  Columbia,  Shipbuilders,  Ship  Repairers  and  Engineers, 
are  associated  with  Yarrow  &  Co.,  Ltd.,  Glasgow. 


/  he  above  icnc 


^h'.illt'W  uy..!:.'.ji,[  ^..'or.ifi/'/Ci.,  Oi..u/;ier,  leno/A  130  ft.,  beam  3/  fl., 
drUu^ht  3  ft.  when  carrying  110  tons. 


Messrs.   YARROW  construct  fast  Passenger  and  Commercial   Vessels,    Shallow  Draught 
Steamers,  Tugs,  &c.,  propelled  by  Sternwheels,  Side  Wheels,  or  Screws  working 
in  Tunnels  fitted  with  Yarrow's  Patent  Hinged  Flap. 
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NOTES   AND  COMMENTS. 


jioints  of  view  the  proposals  are  beneficial,  and  "we 
discern  in  them  nothing-  to  offend  the  susoeptibilitie.": 
of  other  nations. 


Some  time  back  we  referred  to  the  Foreign  Ofl&ce 
Committee  appointed  in  London  to  consider  wliat 
steps  should  be  taken  by  the  Government  to  foster 
a  spirit  of  solidarity  among  British 

MAiNTAiNiNQ     communitics  abroad.     This  Com- 

BRITI8H  •,  .      >  .1  1  '        •  1 

IDEALS.  mittee  s  report  has  now  been  issued 
in  the  form  of  a  Wliite  Paper,  and 
we  hold  that  the  recommendations  sugfjested  therein 
are  eminently  practicable  and  common. sense  pro- 
posals. But  there  is  nothing  new  or  sensational  about 
them.  Much  will  depend  upon  the  publicity  given 
to  the  matter  abroad.  Without  effective  and  far- 
reaching  publicity  amongst  British  residents  in 
foreign  countries  nothing  material  is  likely  to 
accrue.  We  sincerely  trust  that  the  matter  may  be 
accorded  very  general  notice  in  the  foreign  Press 
and  regarded  and  taken  up  as  a  valuable  and  ver\' 
necessary  proposal  by  all  having  Briti.sh  interests  at 
lieart.  Shortly  set  out,  the  proposals  stipulate  that 
while  the  British  Government  should  not  interfere 
with  any  spirit  of  independence  abroad,  it  should 
take  a  sympathetic  interest  in  the  activities  of 
Briti.sh  communities  in  foreign  countries,  and  in 
certain  cases  the  Government  is  prepared  to  afford 
them  practical  support.  An  effort  will  be  made  to 
secure  registration  of  all  British  subjects  known  to 
be  resident  in  a  given  district,  so  that  they  may  be 
kept  in  touch  with  the  British  Consul,  who  will 
furnish  their  names  annually  to  the  Foreign  Office. 
Tt  i.s  desired  that  everv  British  child  abroad  should 
have  an  opportunity  of  receiving  an  Fnglish  educa- 
tion, and  provision  thereof  is  necessary.  The  for- 
mation in  foreign  countries  of  British  Chambers  of 
Commerce  is  to  be  encouraged,  and  their  advice 
taken  on  matters  affecting  trade.  Through  the 
media  of  patriotic  societies,  churches  and  other  insti- 
tutions the  promotion  of  British  solidarity  and  the 
upholding  of  British  ideals  is  likely  to  be  en- 
cf)uraged.  and  .such  media  are  to  be  fostered.  Com- 
mercial propatranda  is  to  be  assisted  through  the 
commercial  .side  of  the  diplomatic  and  Consular  ser- 
vices, the  organisation  of  missions  to  investigate 
foreign  markets,  the  disoatch  of  tonriiig  p>;hi})itions, 
and  the  organi.satif)n  of  showrooms  abroad.  The 
rifreased  supply  of  British  techniral  books  and 
journals  is  to  be  stronglv  urged,  and  facilities  are 
to  be  given  for  their  distribution,  whilst  a  Standing 
Committee  i.s  to  be  aonointed  to  give  effect  to  recom- 
mendations approved  by  the  Government.   From  all 


We  have  received  from  the  Federation  of  British 
Industries  particulars  of  the  work  accomplished  by 
its  Commissioner  Service    from    March,    1919,  to 

February  last.  Sir  Charles  Mandle- 
coMMil-iioNER  I'erg  is  Chairman  of  the  Commis- 
SERVICE         sioner    Nervice    Committee,  ancl 

reader.s  may  remember  that  two  or 
tliree  years  ago  Sir  Charles  had  a  very  complete 
scheme  of  his  own  for  the  appointment  abroad  of 
representatives  of  British  industry,  and  this  scheme 
was  afterwards  merged  with  the  Federation.  The 
broad-minded  policy  Sir  Charles  adopted  in 
agreeing'  to  and  facilitating  the  merger  is  bringing 
liim  its'  own  reward  in  the  valuable  work  since 
accomplished  by  the  Commissioner  Service.  Some 
fifteen  Commissioners,  Sub-Commissioners  and 
representatives  have  been  appointed  in  less  than  a 
year.  Representation  of  a  temporary  nature  was 
also  arranged  in  Portugal  and  in  the  occupied  area 
of  Germany,  and  arrangements  have  al.so  been  vnade 
for  honorary  correspondents  in  eight  important 
countries,  including  China.  In  addition,  a  large 
number  of  individuals,  official  and  unofficial,  have 
on  many  occasions  fumished  and  are  furnishing 
valuable  information  to  the  Federation.  We  hope 
V'Cir  Eastern  territor\r  will  come  in  for  greater  atten- 
tion in  the  near  future.  Already  an  able  Commis- 
sioner, in  the  person  of  Mr.  G.  0.  Blacker,  has 
been  appointed  for  the  East  Indies.  It  is  the  policy 
of  the  Federation  to  keep  these  Commissioners  in 
the  closest  touch  with  the  trade  developments  at 
home.  Arrangements  are  constantly  made  for  them 
toretuni  to  Great  Britain  for  .short  visits,  and  every 
opportunity  is  ffiven  them  to  interview  manufac- 
turers interested  in  their  mai-kets.  The  work  which 
the  Commissioners  are  engaged  in  falls  rotighly 
under  three  main  heads — the  carrying  on  of  propa- 
ffanda  on  behalf  of  manufacturers'  interests  in  terri- 
tory' abroad,  the  suorilf  of  intellisrence  to  manufac- 
turers at  home  and  in  the  establishment  abroad  of 
confidence  in  British  methods  and  in  the  expression 
to  foreifrn  Governments  and  to  official  and  unofficial 
bofljes  abi-ond  of  the  views  and  wishes  of  British 
e.xnorters.  The  very  best  type  of  men  has  been 
selected  for  the  Commissioner  Service,  and  as  thev 
are  working,  or  as  they  should  work,  in  co-operation 
"■ith  the  Trade  Commissioners  of  the  British 
Government,  their  labours  .should  do  much  to 
strengthen  British  interests  abroad. 


The  estimates  rj-iA'cn  in  these  meres  shortly  after 
the  close  of  the  w-nr  as  to  the  orohnble  relative  posi- 
tions of  Great  Britnin.  Americn,  .nnd  Tapnn  in  th^ 
shiT)buildInrr  industry  hm^e  proved 
^'■^smPB.MLmiG^  ^"  1"^.  nccurate.    Great  Britain  is 
INDUSTRY.        steridlly      incTensi'nGf      her  lend. 

OpinioTi  in  British  shipbuildinrr 
centres  is  optimistic,  both  as  to  the  prpceTit  and 
f'lture.  Many  new  factors  in  the  industrial  situa- 
tion have,  of  course,  siill  to  be  dealt  with,  and 
greater  co-operation  is  cnlled  for  between  pmployers 
and  men  in  the  shitn-ards.  But  the  spii^it  of  com- 
promise is  wi'lesnread'  in  Great  Britain,  and  in  this 
is  bein"-  foun^t  tho  solution  of  labour  problems.  The 
extension  nnd  development  of  new  vnrds  are  fre- 
nuent  with  the  Inrfppr  concerns.  Confidence  is 
by  no  menr's  confinf^d  to  those  centres,  like  the  TSTorth 
of  Enirhind  nnd  the  Clyde,  closf^lv  ndiacent  to  the 
sources  of  suriplv  of  raw  materinlsi.  but  is  also  found 
'n  other  ouarters  Inbourinf  ui^der  disndvantaQ*es  so 
far  as  position  is  couppTTipd.  Buildina"  in  America, 
we  note,  has  not  maintanied  thp  degree  of  activity 
which  was  nt  one  time  looked  for.  Complaints  of 
poor  American  material  and  workmanship  are 
not  fnfreouent.  and  construction  in  Japan  has 
fallen  away  more  than  was  nntlripated.  althoneh 
a   .setback    was    predicted.      The    chief  difficulty 
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in    the    latter    country    is    in    obtaining  steel. 
In    some    directions   shipbuilding   has    ceased  to 
be  profitable,  owing  to  the  rise  in  the  cost  of  con- 
struction and  the  fall  in  the  value  of  tonnage.  The 
price  of  tonnage  hns  greatly  declined  since  the  Armis- 
tice,   and   in    some   cases    it   is  quoted   at  only 
200  yen.    Demands  for  increased  wages  are,  more- 
overj  fairly  constant.    There  is  a  delay  in  shipments 
of  Japanese  orders  for  material  from  _  America ;  in 
some  cases  shipments  arranged  for  arrival  in  Japan 
in  March  will  not  arrive  until  August  or  September. 
During  the  war    the    shipbuilding     industry  in 
Japan  showed  the  greatest  activity  in  Osaka  and  its 
neighbourhood.      While  it  was  at  its  height  there 
were  some  seventy  shipyards  active  in  that  part  of  the 
country,  whereas  to-day  there  are  only  about  twenty 
Bnt  the  comparison  of  conditions  to-day  with  those 
which   obtained    in    war-time,    when    an_  entirely 
abnormal  and  nrtificial  state  of  things  existed,  has 
little  value,  and,  if  the  immediate  prospects  are  some 
what  disappointing,  the  present  position  is  regarded 
as  sound. 

A  very  cursory  consideration  of  Great  Britain's 
naval  position  will  disclose  the  fact  that  a  large 
number  of  vessels  are  passing  out  of  commision  for 
which,  under  existing  conditions, 
FLOATING  little  real  use  can  be  found.  Yet 
8TAT10H8.  the  useful  life  of  these  ships,  con- 
sidered apart  from  naval  duty,  is 
by  no  means  exhausted.  With  a  view  to  remedying 
this  state  of  things  it  has  been  suggested  for  some 
time  past  that  such  vessels  could  and  should  be  used 
as  floating  power  stations.  This  suggestion  has 
called  down  upon  its  originators  quite  a  shoal  of 
criticisms,  which,  however,  it  may  be  stated  are  not 
more  convincing  than  the  proposal  the  worth  of 
which  they  question.  As  an  emergency  scheme  the 
proposal  certainly  has  attractions,  but  the  high  cost 
of  the  power  so  obtained  tells  heavily  against  its 
more  general  adoption.  Nevertheless,  the  attrac- 
tiveness of  the  scheme  cannot  be  questioned, 
although  this  may  be  founded  on  novelty  rather  than 
worth.  It  has  been  pointed  out  that  the  scrap  value 
of  old  warships  has  a  value  comparable  with  the 
cost  of  a  new  floating  station,  but  it  seems  to  us  that 
such  scrap  value  would  remain  after  the  vessels  have 
filled  their  mission  as  power  stations.  The  scheme 
perhaps  attains  its  most  useful  phase  in  connection 
with  the  tin  mines  and  rubber  plantations  of  the 
world.  .\  supporter  of  the  idea  has  explained  that 
floating  power  stations  could  be  used  with  advantage 
at  Port  Swettenham,  the  Dindings  and  Port  Weld, 
wliere  the  swampy  nature  of  the  ground  would  be 
very  bad  for  ordinary  power  stations.  A  paper  read 
some  time  back  bv  Messrs.  Hutchinson  and  Wayte 
on  "  Electricity  in  Tin  Mining  in  the  Federated 
Malay  States,"  reported  in  the  January  and  Feb- 
ruary issues  of  this  Journal,  rather  deprecated  the 
idea  of  generating  on  a  large  scale  in  central 
stations,  and  probably  more  economical  results  could 
be  secured  by  the  Diesel  engine  or  even  from  the 
somewhat  wasteful  portable  steam  engine  using 
wood  fuel.  The  practical  application  of  the  scheme 
should  present  no  very  great  difficulty,  and  indus- 
trial interests  in  the  F'ar  East;  may  care  to  put  it  to 
a  working  test. 


poration  and  subsidiaries,  Nova  Scotia  Steel  Co.  and 
'•'ibsidiaries,  Canada  Steamship  Co.  and  subsidiaries, 
Canada  Foundries  and  Forgings  and  subsidiaries. 
Maritime  Nail  Co.  and  subsidiaries.  Collingswood 
Shipbuilding  Co.,  Port  Arthur  Shipbuilding  Co., 
Halifax  Shipyards,  and  the  Davis  Shipbuilding  and 
Repairing  Co.  The  Dominion  Steel  Co.  was  incor- 
porated in  1910,  and  is  a  pro prietajy  concern  owning 
securities  of  the  Dominion  Iron  and  Steel  Co.,  the 
Dominion  Steel  Corporation,  and  the  Cumberland 
liailwav  and  Coal  Co.  The  Dominion  Iron  and  Steel 
was  formed  in  1899,  and  has  a  capital  of  $25,800,000 
in  15,000,000  7  per  cent,  cumulative  preferred  and 
120,800,000  common  shares.  All  the  latter 
are  held  by  the  Dominion  Steel,  which  like- 
wise possesses  -f  3,500,000  6  per  cent,  income 
bonds.  There  are  also  |6,.'^T9,000  5  per 
cent,    first    mortgage    bonds,     and  £1,492,300 

5  per  cent,  consolidated  morttjage  bonds,  of  which 
£1,200,000  were  simultaneously  ofPered  here  and  in 
Canada  in  1909._  The  Nova  Scotia  Steel  and  Coal 
Co.  was  formed  in  1901,  and  took  over  all  the  assets 
of  the  Nova  Scotia  Steel  Co.  It  has  a  capital  of 
110,000,000.  The  Canada  Steamship  Line.s  was 
registered  in  1913,  and  acquired  the  undertaking  of 
the  Richelieu  and  Ontario  Navigation  Co.  It  has 
a  capital  of  $25,000,000.    Vickers,  Fumess  Withy 

6  Co.  and  the  British  Machine  Trust  are  substantial 
shareh  olders. 


Many  large  mergers  in  the  engineering  industry 
have  during  the  past  few  years  been  carried  througli 
with  little  apparent  opposition  or  friction,  but  it 
does  not  seem  probable  that  this 
^EMp'iRE        ^^^^^  altogether  be  the  case  with 
STEEL.         the    oronosed    formation    of  the 
British  Empire  Steel  Corporation, 
with  its   capital   of   £100,000,000.     Opposition  is 
being  restricted,  however,  to  the  Canadian  Parlia- 
ment, and,  despite  the  charge  of  over  .capitalisation , 
opinion  is  that  the  project  will  speedily  mature  with 
very  material  benefit  to  Bntish  industry.  Included 
in  the  consolidation  are  the  Dominion  Steel  Cov- 


in order  to  facilitate  the  commercial  intercourse 
of  nations,  secure  harmony  of  action  and  co-opera- 
tion of  all  business  operations,  the  formation  of  an 
International  Chamber  of  Com- 
iNTERMATioNAL  mcrce  is  being  actively  carried  on 
in  London.  The  preliminary 
meetings  so  far  held  have  been 
chiefly  concerned  with  sugsrestions  as  to  manacre- 
ment  and  control.  National  and  local  commercial, 
financial  and  industrial  organisations  not  conducted 
for  profit  are  elityible  for  organisation  membership 
and  individuals  for  associate  membership,  with  the 
orivilege  of  attending  meetings  and  of  speakincr, 
but  not  voting.  So  far  it  is  proposed  that  the 
board  of  directors  shall  consist  of  two  persons  from 
each  country,  or,  in  certain  cases,  only  one  indi- 
vidual from  each  country.  The  powers  of  the 
directors  permit  them  to  determine  questions  of 
eliffibility  of  coimtries  and  aoplicants  and  to  receive 
suGTsrestions  from  members  for  subiects  to  be  con- 
sidered at  general  meetings  and  to  draw  up 
agenda.  A  general  meetinp-  Js  to  be  held  at  least 
once  in  two  A^ears.  Six  months'  notice  of  such  m^et- 
ino-  is  to  be  yiven,  and  the^  agenda  is  to  be  issued  four 
months  ahead.  Each  national  federation  or  orsranisa- 
tion  is  to  ao-ree  to  <^stablish  in  its  own  countrs' 
a  national  bureau  for  maintainlno-  relations  with 
lipndnuarters.  Or  where  no  national  oreranisa+ior" 
exists,  four  or  more  organisation  members  can  elert 
nif^mbers  of  advisor-^  rommitt^e.  which  in  turn  c^^n 
=et  ■'IP  a  bureau.  WTiP'^e  tio  bureau  i«;  set  up,  the 
headouarters  of  the  Tntemnfional  Chamber  ran 
communicat<^  direc't  +o  members.  Thf^re  is  an  im- 
Dor+aiit  fipld  of  usefulness  for  sur-h  a  riiamber  if  its 
woT-k  is  lim^^ed  to  internat'onal  matters,  and  we 
shall  watch  developments  with  interest. 


As  '*eadef«!  who'  have  followed  utv  developments  in 
America  will  be  aware,  the  Edge  Law  was  recently 
passed  in  the  States  to  provide  for  the  organisation 
of   special   comorations    to  grant 
AMERICAN       lon<v  term  credits  to  foreign  cus- 

COMPETITION.      ff,„ip.p^       ^     T^,^-     flrst        of  thcSP 

organisations  has  iust  been  formed, 
nnd  is  now  in  business  under  the  stvlp  of  tl'P  TT'ir^t 
Federal  Foreicn  BanVinff  Association,  w'th  a 
.•anital  of  .f2. 100.000.  Eleven  representativp  bank- 
ino>  institutions  are  associated  in  the  new  roncern. 
The  slofkholders  in  the  new  bank  are  manufacturers 
and  banks,  and  manufacturers  who  are  stockholders 
will  obtain  capital  for  financing  their  foreign  busi- 
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ness.  The  provisions  made  for  granting  credits  to 
purchasers  of  American  products  will  to  some  extent 
overcome  the  difficulties  of  exchange  rates,  which 
are  acting  as  a  barrier  against  American  export 
trade.  The  aims  of  the  bank,  however,  cover  a  wider 
field,  and  should  certainly  help  American  interests 
in  the  Far  East,  where  extended  credits  are  so 
essential.  In  the  past  America  has  lacked  such 
facilities,  in  which  British  manufacturers  are  better 
placed.  As  an  indication  of  American  competition 
the  formation  of  the  First  Federal  Foreign  Bank  is 
important,  and  it  shows  that  Americans  are  getting 

over  their  objection  to  the  investment  of  capital 
abroad.  The  position  in  Europe  has  done  much  to 
familiarise  the  American  public  with  foreign  invest- 
ment, for  Europe  has  an  indebtedness  to  the  States 
of  110,000.000,000  in  loans,  and  since  the 
armistice  of  about  S4, 000, 000, 000  iu  excess  of 
exports  over  imports.  America  is  busy  surveying 
the  whole  world  in  her  search  for  markets  for 
American  products.  She  largely  lacks  Great 
Britain's  experience  in  foreign  trade,  for  American 
business  men  are  very  largely  ignorant  of  the 
economics  of  foreign  trade  and  of  its  procedure,  and 
she  is  without  Great  Britain's  world-wide  goodwill 
in  trade  and  merchant  system.  As  against  this 
America  has  an  enthusiasm  and  energy  peculiarly 

her  own,  which  render  her  competition  formidable. 


TIN   IN  THE  MALAY  PENINSULA. 

Very  general  comment  is  being  made  on  the  new  tinfield 
reported  to  have  been  discovered  in  Trengganu,  Malay 
Peninsula.  An  announcement  concerning  such  reports 
recently  appeared  in  these  pages,  and  the  information, 
contained'  in  this  article  will,  it  is  thought,  prove  useful 
as  presenting  a  general  and  up-to-date  survey  of  recent 
developments  and  present  position  of  the  tin  industry 
in  British  Malaya. 

Hitherto,  most  of  the  tin  found  in  British  Malaya  has 
come  from  Perak  and  Selangor.  Some  few  years 
ago,  however,  an  important  discovery  of  tin-ore  was  made 
on  the  north-east  coast  of  Johore,  which  exported  3,271 
tons  in  1917  and  2,346  tons  in  1918.  The  news  now  to 
hand  from  the  East  is  that  tin  has  been  found  in  lode 
formation  extending  over  a  vast  area  in  the  State  of 
Trengganu,  which  lies  on  the  east  coast  of  the  Peninsula, 
to  the  north  of  the  State  of  Pahang,  where  also  tin  is 
mined  to  a  small  extent. 

Trengganu  has  an  area  of  6,000  square  miles,  and  a  popula- 
tion of  about  200,000,  located  mostly  in  villages  along  the  coast. 
They  are  an  enterprising,  industrious  |>eople,  but  the  State, 
which  came  under  British  influence  in  1909  when  the  suzerainty 
■waa  transferred  from  Siam,  is  the  most  backward  and  least 
explored  of  all  the  Malay  States.  Since  1909,  a  British  Agent 
lias  been  established  at  the  capital ;  but  until  last  year,  when 
his  status  was  raised  to  that  of  British  Adviser  on  the  acces- 
sion of  a  new  Sultan,  he  did  not  take  an  active  part  in  the 
local  administration.  The  present  adviser  is  .Mr.  J.  L.  Humph- 
reys, a  member  of  the  Malayan  Civil  Service,  and  better  known 
in  this  country  as  one  of  the  leading  amateur  golfers.  In  his 
report  on  Trengganu  for  1918,  Mr.  Humphreys  mentioned  that 
there  were  only  20  European  residents  in  the  State,  consisting 
<>i  eight  British  miners,  eleven  Danish  planters,  and  himself 
The  concluding  paragraph  in  that  report  was  as  follows  : — 
"  The  advantages  of  a  .sound  firjancial  position,  an  industrious 
pMipnlation,  ana  untouched  natural  resources  are  at  present  neu- 
tralised bv  the  defective  ideals  of  the  ruling  classes.  If  the 
welfare  oi  the  common  people  is  to  be  improved  in  proportioni 
to  the  increasing  revenue,  some  closer  form  of  British  control 
appears  to  be  inevitable."  The  closer  British  control,  Mr. 
Humphreys  desiderates,  has  come  during  the  pa.st  year  ;  Treng- 
ganu i.i  drawing  nearer  to  the  Federation's  ideal  of  government 
and  development ;  there  is  now  a  probability  of  the  East  (Joast 
Railway  being  extended  to  tap  Trengganu,  which  is  rather 
inaccessible  by  sea;  and  should  the  reported  discovery  of  tin 
prove  all  that  is  claimed  for  it,  then  Trengganu  may,  in  time, 
rival  the  Western  States  in  prosperity  and  general  progress. 

It  must  not  be  imagined,  however,  that  this  is  the  first 
discovery  of  tin  in  Trengganu.  The  Bundi  mine,  near  Kuala 
Kamaman,  a  privately-owned  concern,  has  been  a  steady  pro- 
ducer for  several  years.  At  Bukit  Tawang,  there  is  a  mine 
worked  by  hydranlicking,  and  the  first  shipment  of  tin  from  it 
wa*  made  in  1913.  In  the  upper  reaches  of  the  Sungei  Pace* 
and  Sungei  Dungun,  tin  washing  by  Chinese  and  Malays  has 
been  going  on  for  a  number  of  years,  the  deposits  occurring  in 
small,  irregular  and  rich  patches  along  narrow  channels  of  the 


smaller  streams.  But  until  the  discovery  now  reported,  no 
tin  in  authenticated  lode  fomation  had  been  located.  Mr.  Henry 
Brelich,  A.R.S.M.,  M.I.M.M.,  who  knows  the  country  well, 
writing  recently,  said  : — "  The  discoveries  (of  minerals)  which 
have  been  made  show  that  the  deposits,  so  far  as  they  have 
been  exploited,  although  of  limited  extent,  are  of  great  richness, 
and  of  a  sufficiently  encouraging  nature  to  justify  a  campaign 
of  more  vigorous  prospecting  being  undertaken  in  that  coun- 
try." The  following  table  shows  the  export  of  tin  from  Treng- 
ganu over  a  period  of  five  years  : — 

1914   (tons)   379    ...  £59,867 

1915    397    ...  44,255 

1916    475    ...  55,825 

1917    431    ...  54,555 

1918    607    ...  117,356 

For  some  time  an  expert  has  been  engaged  in  prospecting  a 
portion  of  Trengganu,  and  it  is  claimed,  on  his  authority,  that 
ore  in  lode  formation  has  been  found  in  the  Kamaman  district. 
The  correspondent  of  the  Straits  Times  recently  stated  that 
judging  from  what  he  and  other  recognised  authorities  have 
found,  it  would  appear  that  the  recent  activeness  is  no  exaggera- 
tion of  some  trifling  lode  or  alluvial  deposit,  but  the  discovery 
by  experts  of  what  appears  to  be  tin-ore  in  true  lode  formation, 
extending  over  a  vast  area,  yielding  samples  of  high  assays  of 
tin,  pure  tii>  oxide.  Veins,  ranging  in  width  from  15  to  60  feet, 
have  been  met  with  running  due  north  and  south  through  walls 
of  clay  slate,  the  ore  being  in  a  sandstone  quartzite  formation 
comprising  free  milling  tin  oxide.  The  Bundi  mine  is  in  the 
midst  of  the  new  find,  and  as  Bundi  is  a  "  lode  mine  "  (a  fact 
which  has  not  hitherto  been  disclosed)  of  a  reliable  character, 
turning  out  payable  tin  for  the  past  12  or  15  years,  it  is  strange 
that  a  more  thorough  prospect  of  the  country  round  about  it 
had  not  been  made.  But  Trengganu  is  a  mountainous  country, 
lacking  in  transport  and  covered  with  dense  jungle,  and  did  not 
encourage  the  exploitation  of  Trengganu's  natural  resources.  Of 
the  recent  finds,  perhaps  the  most  important  have  been  made  on 
blocks  within  the  area  of  a  concession  of  100,000  acres  approxi- 
mately. The  property  covers  practically  the  whole  of  the  Ulu 
of  the  Sungei  Cherio  which  runs  through  the  centre  of  it  from 
east  to  west,  having  for  its  lower  or  eastern  boundaries,  qn  the 
right  ithe  Sungei  Triju  and  on  the  left  the  Sungei  Brakat,  both 
tributaries  of  the  Cheroi,  the  Bundi  mine  being  about  18  miles 
farther  down  the  main  river  and  situated  a  short  distance  off 
the  right  bank  of  the  Cheroi.  The  river  Cheroi  is  one  of  the 
principal  tributaries  of  the  Kamaman,  which  it  enters  about 
40  miles  from  the  sea. 

There  are  several  other  concessions  and  locations  in  the  dis- 
trict, some  of  which  are  being  worked,  situated  on  tributaries 
of  the  Kamaman,  notably  the  Tebak,  Sungei  Ayam,  Sungei 
Kajang  and  the  Sungei  Chendrong,  on  which  latter  is  the 
famous  wolfram  deposit  worked  by  Mr.  Tan  Wi  Yan,  the  holder 
of  a  large  concession  in  that  locality. 

A  correspondent  writes  in  sanguine  terms  of  the  prospects. 
"  It  would  appear  almost  certain,"  he  says,  "  that  lode  deposits 
.so  much  sought  for  in  the  Selangor  and  Perak  districts  (States) 
are  to  be  realised  in  the  Ulus  (upper  portions)  of  the  east  coast 
rivers,  and  in  such  quantities  as  to  relieve  the  apprehensions  of 
those  who  may  have  a  doubt  as  to  the  lasting  deposits  of  the 
ore  throughout  the  Peninsula.  There  are,  roughly,  5,000 
Chinese  labourers  employed  in  mining  throughout  Kamaman 
and  Trengganu,  and  there  is  no  difficulty  in  procuring  mor.f  at 
a  daily  wage  of  $1.20  (about  2s.  lOd.)." 

This  is  certainly  good  news  for  those  who  are  interested  in 
tin-mining  in  British,  Malaya.  Under  the  new  political  condi- 
tions prevailing  in  Trengganu,  every  encouraeement  is  likely 
to  be  afforded  in  the  development  of  the  mining  industry, 
though  the  need  of  machinery  and  the  difficulty  of  getting  it  at 
the  present  time  may  retard  the  work  at  the  outset. 


HIGH-PRESSURE  TRANSMISSION 
LINES    IN  JAPAN. 

Tho  proposed  extension  of  hydro-electric  projects  in 
Japan,  details  of  which  have  appeared  in  this  journal, 
will  involve,  it  has  boon  estimated,  the  building  of  about 
1,000  miles  of  liigh-prcssure  transmission  lines  within  the 
next  two  years ;  most  of  tho  construction  will  probably  be 
of  the  steel-tower  typo.  Aluminium  is  being  considered  by 
tiio  Japanese  hydro-electric  plants  to  replace  copper  in 
their  heavy  transmission  cables.  Copper  has  been  used 
exclusively  for  this  purpose  heretofore,  but  even  with  a 
•2o  per  cent,  duty,  aluminium  can  compete .  successfully  on 
the  basis  of  price. 


SiiA.VGHAi  ELiiCTRic  CoNSTUucTioN  Co.,  Ltd. — The  profit 
for  1919  was  j;i54,567,  compared  with  £71,537.  The  loss 
by  exchange-  on  subsidiary  coinage  in  1919  was  £52,139, 
which  is  equal  to  lti.29  per  cent,  on  the  capital  of  the  com- 
pany. The  ratio  of  depreciation  to  gross  takings  increased 
during  the  year,  and  still  shows  an  unfavoumble  tendency. 
Tho  traffics  and  net  receipts  for  the  current  year  continue 
to  be  satisfactory.  Tho  15  trailers  and  seven  railless  elec- 
tric cars  have  not  yet  been  brougiil.  into  service  owing  to 
the  difiicultiee  and  delays  incidental  to  manufacture. 
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ENGINEERING,  MINING  AND  INDUSTRIAL  PROJECTS  IN  THE 

FAR  EAST. 


POSSIBLE  CONTRACTS  FOR  ELECTRICAL 

GENERATING  PLANT  IN  SHANGHAI. 

Contracts  for  electrical  generating  plant  for  power  and 
lighting  are  probable  in  connection  with  projects  for  sup- 
plying electricity  outside  the  Settlement  limits  at  Shanghai. 
In  the  ordinary  course  the  proposed  extensions  of  the  elec- 
tricity department  of  the  Shanghai  Municipal  Council,  as 
set  out  in  this  journal  in  March  last,  wouW  .have  covoi  ed 
such  requirements,  but  such  extensions  have  been  opposeo 
on  the  ground  that  they  are  for  the  benefit  of  mills  and  fac- 
tories outside  the  Settlement  limits,  which  pay  no  taxes 
to  the  municipal  council.  It  is  probable,  therefore,  that 
independent  power  stations  may  be  erected  for  such  out- 
lying establishments.  Already  works  are  being  erected  in 
Chinese  territory  in  order  to  obtain  power  from  the  native 
city  station.  A  way  out  of  the  difficulty,  however,  has 
been  provided  by  the  proposal  that  outlying  factories 
requiring  current  for  power  purposes  should  take  up  muni- 
cipal debentures,  but  a  very  general  response  to  this 
scheme  is  not  anticipated. 

LARGE  SINO-BRITISH  MINING  CONCESSION. 

Whilst  it  is  too  early  vet  to  state  what  reception  finan- 
cial circles  in  Jingland  will  give  to  the  projected  Sino-British 
mining  corporation  being  fonned  under  the  leadership  of 
the  Chinese  Engineering  &  Mining  Co.,  of  Tientsin,  the 
importance  of  the  project  to  manufacturers  interested  in 
tli«  supply  of  the  equipment  whic]\  will  become  necefssary  is 
very  obvious.  The  concession  secured  is  in  the  Taiyuanfu 
province,  and  in  addition  to  the  vast  coalfields,  the  new 
corporation  will  be  permitted  to  exploit  and  work  iron 
mines  in  this  Province  by  the  most  modern  methods. 
Further,  in  case  of  necessity,  the  corporation  will  be 
allowed  to  build  branch  railways  to  connect  with  the  Cheng- 
ting-Taiyuan  and  the  Peking-Hankow  trunk  lines.  This  is 
reported  to  be  the  biggest  concession  which  has  been 
granted  to  foreigners  in  recent  years  in  any  Chinese  pro- 
vince and  in  this  connection  the  head  of  the  Chinese  engi- 
neering and  anining  company  of  Tientsin  is  visiting  Europe 
in  the  interest  of  the  new  corisoiation. 

TAKU  HARBOUR  AND  RIVER  IMPROVEMENTS. 

To  relieve  the  expected  congestion  at  the  port  of  Chin- 
wangtao  it  is  proposed,  as  mentioned  some  time  back,  to 
make  a  deep-water  port  at  Taku,  at  the  mouth  of  the  Peiho 
river,  and  a  considerable  scheme  of  reclamation  is  now 
being  considered.  If  t)iis  proposal  is  carried  through,  the. 
work  will  be  undertaken  by  the  Haihow  Conservancy  Board, 
and  the  Kailan  Mining  Administration  has,  it  is  reported, 
offered  to  advance  the  funds  necessary  for  the  work.  The 
creation  of  a  deep-water  port  at  Taku  will  not  only  relieve 
the  congestion  at  Chinwangtao,  but  will  enable  the  Kailan 
Mining  Administration  to  export  its  coal  over  a  shorter 
rail-haul.  Further,  the  increased  shipping  facilities  will 
enormously  benefit  Northern  China,  and  particularly  Tient- 
sin, from  whence  large  quantities  of  wool,  oil  seeds,  etc., 
are  shipped  abroad.  At  present  this  produce  is  largely- 
shipped  down  to  Shanghai  by  coasting  steamers,  and  then 
transhipped  on  ocean-going  vessels. 

It  is  pointed  out  that  business  interests  in  Tientsin  have 
every  reason  to  be  satisfied  with  the  steps  taken  to  rectify 
th©  Hai-Ho  entrance  and  reclaim  the  North  Flat.  In  1906 
the  journey  tip-river  took  from  eight  to  ten  hours.  To-day 
it  can  easily  be  done  in  three  hours,  or  a  total  of  20  hours 
from  Chefoo  to  the  Tientsin  Bund.  Ships  drawing  up  to 
16  ft.  can  come  up-river  without  difficulty.  The  land  re- 
claimed on  the  left  bank  of  the  river  would  be  of  suffi- 
cient extent  to  provide  suitable  wharfage  accommodation 
for  24  steamers  450  ft.  long,  and  t!ie  same  potentialities 
exist  for  works  of  a  similar  nature  on  the  opposite  bank. 

PORT  IMPROVEMENTS  AT  SHANGHAL 

The  port  congestion  at  Shanghai  has  on  several  occasions 
been  referred  to  in  these  pages,  and  the  large  improve- 
ment schemes  now  under  consideration  foreshadow  the 
placing  of  many  important  contracts.  A  clearer  conception 
as  to  the  shape  these  contracts  will  take  will  shortly  be 
possible  as  a  result  of  the  visit  to  Europe  of  the  engineer- 
in-chief  to  the  Whangpoo  Conservancy  Board.  It  is 
intended  to  hold  what  really  amounts  to  an  international 
conference  of   expert  representatives  of  leading  shipping 


nations  as  to  the  best  way  to  improve  the  approaches  to 
Shanghai. 

DEMAND  FOR  RAILWAY  EQUIPMENT  IN  CHINA. 

There  is  an  active  demand  for  steel  freight  cars  of  40 
tons  capacity  for  the  transportation  of  coal,  grain,  and 
other  commodities  in  China,  as  it  is  estimated  that  the 
Chinese  railways  need  1,000  cars  annually  for  replacements 
in  addition  to  those  needed  in  connection  with  new 
developments.  Although  it  is  likely  that  a  considerable 
number  of  cars,  as  well  as  other  equipment,  will  be  built 
in  China  in  the  future,  it  is  not  believed  that  they  will 
be  able  to  supply  all  their  own  requirements,  especially  for 
locomotives.  It  is  said  that  the  Cheng-Tai  Railway  is 
soon  to  be  adapted  to  the  standard  gauge  between  Shih- 
chiachuang,  where  it  connects  with  the  Kin  Han  Railway, 
and  Yangchuang,  where  important  anthracite  and  iron 
mines  are  located,  a  distance  of  about  75  miles.  The  pre- 
sent meter  gauge  will  be  retained  to  permit  of  the  ,uso. 
of  existing  rolling  stock,  and  a  third  rail  will  be  laid  to 
carry  the  standard  gauge  (4  feet  8^  inches)  of  the  Kin- 
Han  rolling  stock. 
WIRELESS  TELEGRAPH  STATIONS  FOR  CHINA. 

Under  the  supervision  of   a  British  engineer,  wireless 
telegraph   stations  are  being  established  between  Peking 
and  the  farthest  limits  of  Chinese  territory  in  Turkestan. 
GREATER  WAREHOUSE    FACILITIES  FOR 
NAGOYA,  JAPAN. 

The  contemplated  organisation  of  a  warehouse  company, 
on  a  piece  of  ground  on  the  eastern  shore  of  Nagoya  Port, 
is  reported.  The  plan  is  to  erect  a  roofed  deiK)t  for  cargo, 
and  to  lay  a  railway  to  connect  the  various  port  facilitie.s. 
The  same  company  will  operate  the  01ia,shi  shipyard,  whicli 
is  already  in  existence. 

WIRELESS  TELEPHONY  IN  JAPAN. 

In  19iy  the  .lapanese  Department  of  Connnunications 
made  a  series  of  experimental  wireless  telephonic  communi- 
cations between  land  and  sea,  the  land  apparatus  being  ot 
Kobe  Central  Telephone  Office.  These  experiments  proved 
a  success.  The  Department  accordingly  recently  decided  to 
provide  two  wireless  stations  at  Kobe  and  Yokohama  from 
the  next  fiscal  vear  to  open  the  wireless  telephone  business 
for  the  general"  public.  Though  no  regulations  have  been 
framed,  it  is  probable  that  the  fee  will  be  fixed  at  about 
30  to  50  sen  for  a  conversation. 

HYDRO-ELECTRIC  SCHEMES  IN  JAPAN. 

The  organisation  of  the  Hida-Gawa  Electric  Company  now 
under  consideration  is  for  the  development  of  power  from 
the  Hida  River,  in  the  vicinity  of  Nagoya.  An  alternative 
scheme  aims  at  the  unification  of  the  power  supply  of 
Nagoya  and  neighbouring  districts  under  the  control  ot 
the  Nagoya  Electric  Light  Co.,  which  has  bought  halt  ot 
the  shares  of  the  Bishu  Electric  Co.,  and  is  negotiating  to 
secure  control  o§  the  Ichinoiniya  Electric  Light  Co.,  the 
Inazawa  Electric  Co.,  the  Gifu  Electric  Co.,  and  the 
Yokkaichi  Electric  Co.  As  a  result  of  the  efforts  of  the 
governor,  representatives  of  six  big  electric  companies  in 
Miye  Prefecture,  the  Hokusei,  Iwakura,  Tsu,  Matsuzaka, 
Ise  and  Toba,  have  been  in  consultation  in  regard  to  a 
possible  comhination  of  all  the  electric  companies  withm 
the  Prefecture.  With  the  double  purpose  of  obtaining 
additional  income  and  of  controlling  water  rights,  the 
authorities  of  Toyama  Prefecture  are  contemplating  the 
establishment  of  a  large  hydro-electric  plant  under 
Prefectural  administration,  to  develop  37,000  kilowatts  of 
power  from  the  Joganji  River.  It  is  expected  that  this  will 
be  sufficient  to  supply  all  present  demands  for  power  within 
the  Prefecture  and  leave  a  surplus  to  be  sold  to  Kyoto  and 
Osaka.  Another  power  company  recently  organised  in  this 
district  is  know^n  at  the  Etchu  Electric  Power  Co.,  having 
been  granted  a  license  to  utilise  the  Wada  River,  from 
which  it  is  expected  to  develop  10,000  kilowatts  of  power. 

RAILWAY  PROJECTS  IN  JAPAN. 

It  is  stated  that  Government  railway  extensions  in  the 
near  future  will  include  eight  new  sections,  130  miles  in 
length,  to  be  completed  this  fiscal  year,  which  will  bring 
the  total  mileage  of  the  State  lines  to  about  6,170  miles.. 
Of  the  new  sections,  four  are  in  Hokkaido,  of  which  the 
longest  connects  Atsugeshi  and  Atsukoto,  a  distance  of  27.3 
miles.      Three  are  in  the  North-Eastern  Provinces,  the 
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longest  being  12.6  miles  in  length  between  Akita  and 
Michikawa. 

Sakata,  a  well-known  seaport  in  Yaniagata,  has  been 
connected  with  Fnkiura  by  a  new  section  12  miles  in 
length. 

The  new  section  in  Shikokn  is  an  extension  of  the  lyo 
Hue.  connecting  Mishima  with  Doi.  Its  length  is  6.8  miles. 
In  kvushii  the  Sayeki-Kannohara  section,  9.8  miles,  is  to 
be  completed.  A  new  section  in  Gifu  is  a  branch  line,  8.2 
miles  in  length,  which  connects  Gifu  Station  on  the  main 
Tokaido  line  with  Kagamigahara,  where  the  Army  has  its 
Air  Service  Depot.  Along  the  coast  of  the  Sea  of  Japan 
two  sections  are  also  to  be  completed. 

Mr.  Home,  Commercial  Secretary  to  H.M.  Embassy  at 
Tokyo,  has  prepared  the  following  notes  upon  local  projects; 
(1)  A  charter  lias  been  granted  for  the  Tokyo  subway,  btit 
the  work  will  probably  not  commence  for  some  considerable 
time.  The  question  is  to  be  brought  before  the  Diet  this 
session,  and  even  if  things  work  smoothly  it  will  be  at 
least  two  years  before  operations  really  commence.  The 
initial  plans  are  for  a  railway  threading  Tokyo  from  the 
Shinagawa  end  to  Uyeno,  with  a  view  to  relieving  traffic 
on  the  existing  railways  and  the  original  tramway  line 
connecting  Shinagawa  and  Uyeno.  The  next  move  would 
be  a  branch  from  somewhere  near  the  Uyeno  end  to 
Asakusa.  to  be  followed  by  a  branch  at  the  other  end  in  the 
Meguro  direction. 

(2|  Many  years  ago  there  was  a  scheme  for  a  high-speed 
railway  between  Tokyo  and  Osaka.  This  has  been  revived 
with  some  strength,  but  the  plans  are  not  at  all  definite. 
The  general  opinion  seems  to  be  that  the  project  will 
materialise  and  place  Tokyo  and  Osaka  within  six  hours  of 
one  another.  The  project  will  be  started  as  a  private  enter- 
prise, in  which  all  the  big  .Japanese  capitalists  are 
interested,  and  subsequently  turned  over  to  the  Govern- 
ment. 

(S)  The  traffic  problem  of  Tokyo  is  becoming  very  serious, 
and  is  engaging  the  attention  of  the  Government.  A 
special  Investigation  Committee  has  been  appointed,  and 
has  drawn  up  a  very  full  report  dealing  with  neces.sary 
extensions  above  the  ground,  on  the  ground,  and  under  the 
ground — high  speed,  low  speed,  electrification,  etc.,  etc. 

(4)  Another  project  is  the  electrification  of  the  Tokaido 
Railway  from  Yokohama  to  Kob'^  by  stages.  This  also  is 
very  much  in  the  air.  but  there  is  considerable  agitation  to 
make  a  start,  commenring  on  the  Kyoto-I\ob(i  run. 

(5)  The  line  between  Yokohama  and  Yokosuka  will  shortlv 
be  electrified. 

RAILWAY  DEVELOPMENTS  IN  KOREA. 

The  construction  of  a  light  railway  has  been  commenced 
between  Hamheung  and  Huchang,  aiming  at  the  exploita- 
tion of  North  Korea  along  the  Yalu. 

In  July  la-st  permission  was  granted  for  the  laying  down 
of  a  light  railway,  which  is  to  servo  in  the  exploitation  of 
forests  along  the  Tumen  and  the  Yalu.  This  railway,  to  be 
styled  the  Ryoko  Takurin  Tetsudo  (Railway  for  Forest 
exploitation  along  the  two  rivers),  will  consist  of  two  lines, 
viz.  : — 

(1)  From  Komusan  (on  the  Cliongijin-Hoilyong  Railway) 
to  Masan; 

(2)  From  Kilju  (in  Xorth  Hamkyong  Province)  to  Heis- 
anchin.  This  will  be  broad  gauge,  and  the  total  length  of 
the  two  lines  will  bo  205  miles. 

A  company,  with  a  nominal  capital  of  1.5,000,000  yen 
(about  £1,60C),000)  will  be  formed  for  the  execution  of  the 
srheme.  It  is  expected  that  the  new  enterprise  will  be  a 
paying  business,  for,  besides  forests,  the  districts  to  be 
traversed  are  thought  to  be  rich  in  minerals,  and  the  rail- 
way will  stimulate  the  industrial  development  of  this 
hitherto  Qeglf<-:ted  region. 

In  October  a  statement  appeared  in  the  Seoul  press  to  the 
effect  that  the  Oriental  Development  Company  intended 
establishing  a  railway  in  Western  Korea  with  a  subscribed 
capital  of  10,000,000  yen.  As  soon  as  permission  has  been 
obtained,  rjO/XX")  of  the  company's  shares  will  ],e  put  on  the 
market,  and  it  is  hoped  that  construction  will  commence 
early  next  year. 

A  big  railway  company,  called  the  Hokusen  Tetsudo 
Kaisha  ("North  Korea  Railway  Companv),  capitalised  at 
lO.f/jO.OOO  y*Ti,  is  in  cr>urse  oiF  organisation.  It  is  under- 
stood that  the  first  sef-tion  will  be  taken  up  at  Uajin  a  port 
in  North  Tf-'imkyong  Province,  so  as  to  establish  connection 
with  Tfnnkei  via  Ungkeiii,  Kyonghenng,  and  Kcnmdong,  a 
dist!inf<-  of  ft.'}  milfs,  while  the  second  section  will  connect 
old  Kfinwon  with  Hoilyong  on  the  Chongijin-Hoilyong  Rail- 
way, a  branch  connecting  with  the  Tienpacshan  Light 
Railway  via  Onsong  and  Changsong.  A  survey  of  the  route 
ha.  alrea/Iv  been  made  so  that  it  is  expected  that  the  plan 
will  shortlv  be  carried  into  execution. 

The  totfil  mileage  of  broad-j^auge  lines  in  Korea  is  at 
prwpnt  ),)r/.).      As  regards  light  railways,  lines  already 


constructed  cover  187.8  miles,  while  projected  lines  are  to 
extend  for  1,502.8  miles,  of  which  28.6  miles  are  now  under 
construction. 

JAPAN'S  PROJECTS  FOR  ENCOURAGING  BEET- 
SUGAR  INDUSTRY   IN  MANCHURIA. 

A  good  deal  of  equipment  will  be  required  as  Japan's 
plans  for  developing  the  beet-sugar  industry  in  Manchuria 
nature.  The  matter  has  alreadj'  received  very  considerable 
attention  in  the  local  Press.  As  the  annual  sugar  produc- 
tion of  Japan  is  little  more  than  half  of  the  amount  locally 
consumed,  and  as  the  action  of  Java  in  prohibiting  the 
exportation  of  sugar  for  the  next  six  months  emphasised  the 
possibilities  of  future  shortage  of  sugar  in  Japan,  the 
Japanese  are  realising  the  necessity  for  developing  a  more 
dependable  source  of  stipply.  To  this  end  they  have  offered 
rewards  to  the  farmers  of  Manchuria  for  large  crops  of 
sugar  beets,  and  thus  encouraging  them  to  plant  beets 
instead  of  their  customary  crops.  According  to  the  annual 
rei>ort  of  the  South  ;\[anchuria  Sugar  Co.,  the  yield  last 
year  was  twice  that  of  the  previous  season,  in  spite  of  the 
unfavourable  weather  and  the  reduced  acreage.  This  was 
due  to  careful  selection  of  Ifliids,  seeds,  and  fertilisers,  and 
the  adoption  of  modern  methods  of  cultivation. 

THE  COCONUT  INDUSTRY   IN  MALAYA. 

Next  to  rubber,  coconut  growing  is  the  principal  agri- 
cultural industry  in  the  Malay  Peninsula,  and  with  an 
increasing  demand  for  vegetable  oils  there  is  reason  for 
hoping  that  the  industry  may  enjoy  greater  commercial 
prosperity  than  in  the  past.  Several  well  directed  projects 
towards  this  end  are  under  consideration,  and  experiments 
are  being  carried  on  by  the  Agricultural  Department  to 
ascertain  the  best  methods  of  cultivation,  the  more  prolific 
nut-bearers  and  the  most  suitable  soils.  Special  attention 
in  development  schemes  is  being  given  to  the  dwarf  coco- 
nut, known  in  Malaya  as  nyiur  gading,"  or  ivory 
coconut.  This  type  is  remarkable  for  its  early  frtiiting. 
The  "  meat  "  is  said  to  be  richer  in  oil  and  sweeter  in 
taste  than  that  of  the  big  coconut,  and  it  is  therefore  more 
popular  with  them  for  domestic  purposes.  In  1912  500 
acres  were  planted  with  these  dwarf  nuts  at  Sungei  Nipah 
Estate,  on  the  coast  between  Port  Dickson  and  Sepang 
Point,  and  this  is  probably  the  only  estate  of  dwarf  coconuts 
in  the  world.  The  profit  per  acre  from  five-year-old  dwarf 
coconuts  to-day  can,  it  is  claimed,  even  stand  comparison 
with  that  of  rubber,  and  the  man  who  is  planting  to-day 
has  to  consider  markets  five  years  ahead,  and  might  do 
worse  than  place  confidence  in  the  dwarf  coconut. 

MOTOR-CARS    FOR  MALAYA. 

Strenuous  efforts  are  being  made  by  American  agents  to 
popularise  American-built  motor-cars,  both  for  pleasure  and 
commercial  ])iir[)oses,  in  both  the  Federated  Malay  States 
and  in  the  Straits  Sej;tlements,  and  although  there  is  a 
marked  preference  for  cars  of  British  manufacture,  there  is 
difficulty  in  obtaining  these  of  the  desired  type  and  at  a  low 
price.  There  are,  liowever,  several  efficient  types  of  British 
manufactures  thoroughly  well  suited  for  this  market.  The 
representati<m  of  their  makers'  intei  ests  offers  a  remunera- 
tive prospect,  and  this  journal  will  gladly  place  agents  in 
touch  with  the  manufacturers  on  r(>ceipt  of  particulars. 

IRRIGATION   IN  THE  PHILIPPINES. 

The  Department  of  Commerce  and  Communications  in 
the  Phillippines  will  release  an  average  of  $2, .WO. 000  a  year 
on  irrigation  projects  before  the  end  of  1930.  Twenty-five 
million  dollars  have  been  appropriated  for  thiss  purpose 
and  the  amount  is  deemed  sufficient  to  establish  modern 
irrigation  throughout  the  islands  of  the  archipelago. 
Besides  developing  irrigation,  hydro-electric  sites  will  be 
improved  and  power  produced.  The  irrigation  system  will 
ensure  rice  production  on  a  regular  basis. 

MOTOR  VEHICLES  FOR  BURMAH. 

The  use  of  motor  vehicles  in  Huriiiah  is  steadily  extend- 
ing, and  light,  durable  cars  at  a  moderate/  price"  are  best 
suited  for  this  market.  Burmah  has  1,920  miles  of  metalled 
roads,  and  10,339  miles  of  unmctalled  roads.  The  latter 
are  often  in  poor  condition,  particularly  in  the  delta 
region  of  Lower  Burmah  during  the  rainy  season.  In 
Tipper  Burmah  the  ground  is  generally  dry  and  hard,  and 
the  region  is  hilly,  so  that  good  roads  are  few.,  \t  present 
there  are  about  1 ,725  passenger  automobiles,  126  motor 
trucks,  lorries,  and  busses,  and  976  motor  cycles  in  Bur- 
mah. Trucks  and  lorries  are  employed  by  the  wolfram  and 
tin  mines  and  rul)b(>r  estates,  in  the  oil  fields,  in  the  region 
of  the  ruby  mines  at  Magok,  for  transport  in  the  city  of 
Rangoon,  and  from  railway  stations  to  seaport  or  river 
I)ort. 
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MODERN    ENGINEERING  PRACTICE. 

ECONOMY    OF    GAS    FIRING    IN  INDUSTRY. 

Very  toiiviiici  iig  ovidonco  on  tlie  economics  sorurpil  })y 
the  ap])licatio)i  of  gas  to  industry  is  forthconiing  Froui  a 
large  engineering  works  in  the  Nortli  of  Enghind.  Tlie  cost 
of  gas  \\  ith  oil  and  then  with  coke  is  compared  in  the  pro- 
cesses of  heating  spring  buckles  and  round  longitudinal 
stay  rod  end  for  locomotive  boilers  before  "  heading."  In 
the  gas  furnace  used  for  this  work  the  cost  of  gas  consump- 
tion w«s  Is.  ;id.  piM-  hour,  as  against  .'is.  l.Ul.  ]n-v  lioui-  \\  ith 
the  oil  furnace  it  displaced,  and  as  prices  were  on  the  rise 
the  comj)arative  difference  was  actually  greater  than  these 
figures  re])resent.  The  same  industrial  area  specialised  in 
the  manufacture  of  colliery  tipping  tubs,  one  of  the 
requisites  for  this  work  being  the  regular  provision  of  i-in. 
rivets.  Gas  performed  the  work  at  a  minimum  of  cost  foi- 
fuel ;  the  figure  being  2s.  9id.  per  8-hour  day,  as  against 
.")s.  7d.  ])er  day  for  coke  for  the  same  out])ut.  In  another 
case,  the  operation  of  which  was  the  normalising  of  certain 
small  articles  hammered  out  of  mild  stet>l  wire,  in  which 
four  solid  fuel  furnaces  were  replaced  with  four  low-pressure 
gas  and  six  furnaces  of  similar  dimensions.  «n  increase  in 
the  output  of  223  per  cent,  was  secured,  and  the  nctual  cost 
of  fu(>l  was  70  more  with  coke.  Compare<]  with  a  coal 
furnace,  gas  gave  an  increased  outjnit  of  10. 7G  per  cent., 
cost  of  ton  of  forgings  was  reduced  by  51.6  per  cent.,  and 
the  perc(-ntage  of  virgin  coal  saved  was  80  per  cent. 

PURIFICATION    OF    AIR    BY  ELECTRICITY. 

Expeiiments  were  recently  conducted  on  the  purification 
of  air  by  electrical  means,  the  contaminated  air  being 
drawn  through  a  copper  tube  in  the  axis  of  which  was  a 
wire  maintained  at  a  negative  ])otential  of  50,01)0  volts  with 
regard  to  the  tube.  Althougli  the  air  was  proved  to  con- 
tain originally  150  microbes  per  m.',  after  electrification  it 
was  absolutely  sterile.  As  experiments  with  dust  particles 
had  shown  that  the  best  results  obtainable  did  not  exceed 
a  deposition  of  95  to  97  per  cent,  of  the  particles,  it  i- 
concluded  that  the  destruction  of  the  microbes  was  j)artly 
d\ie  to  the  action  of  ozone,  and  fut\ire  researches  will  be 
<lirected  to  tliis  aspect  of  the  matter. 

CONCRETE    TANKS    USED    FOR    WATER  STORAGE. 

The  American  test  of  concrete  tanks  made  of  1:2:4  mix- 
ture and  used  for  water  storage  has  been  discontinued  after 
150  days,  because  the  day-loss  curves  have  taken  the  form 
of  a  straight  line,  showing  that  the  daily  loss  has  become 
constant.  It  may  be  of  interest  to  note  that  these  tanks, 
although  showing  some  actual  loss,  due  to  water  penetrat- 
ing the  concrete,  remained  dust  dry  on  the  exterior.  It 
would  seem  from  this  that  although  the  head  of  water 
amounted  to  35  feet,  the  1:  2:  4  concrete  is  sufficiently 
waterproof  for  this  purpose. 

UNDERGROUND    TRANSPORT    IN  MINES. 

Modern  experience  in  underground  haulage  in  collieries 
makes  out  a  very  good  case  for  the  employment  of  either 
the  compressed  air  or  electric  locomotive.  Economical  con- 
siderations and  considerations  which  make  for  safety  are 
of  course,  the  chief  factors  governing  approved  practice. 
For  purposes  of  comparison,  the  term  of  the  tonne-kilo- 
metre, equally  0.612  ton  mile,  is  used.  A  fair  day's  work 
for  a  horse  employed  in  underground  haulage  is  about  50 
t.-km.  Internal  combvistion  locomotives  of  8  to  12  h.p.  in 
use  in  many  collieries  have  a  tractive  power  on  the  level 
of  270  to  400  kg.  respectively,  and  a  speed,  with  a  normal 
load  of  6  km.  (3.73  miles)  per  hour.  Such  locomotives 
become  more  economical  than  horse  power  as  the  product 
of  the  distance  and  load,  or  the  traflBc  intensity,  reaches 
120  t.-km.  The  speed  of  the  electric  accumulator  loco- 
motive under  a  normal  load  is  about  10  km.  (6.21  miles) 
per  hour.  It  occupies  less  height  than  the  oil-driven 
machine.  Compared  with  horse  haulage  it  bec<mies  sui)crior 
in  economical  working  when  the  traffic  exceeds  240  t.-km. 
The  compressed-air  locomotive  has  found  a  wider  applica- 
tion, chiefly  because  it  is  not  a  source  of  danger  in  an 
explosive  atmosphere.  Moreover,  its  exhaust  tends  to 
])urify  and  cool  rather  than  to  vitiate  and  heat  the  air  of 
the  mine.  This  locomotive  possesses  the  merit  of  small 
dimensions,  which  makes  it  suitable  for  thin  seams.  Its 
speed  is  from  10  to  12  km.  (6.2  to  7.45  miles)  an  hour.  A 
compressor  oapable  of  compressing  from  5  to  6  cu.  m.  (176.6 
to  211.9  cu.  ft.)  a  minute  is  sufficient  to  run  one  locomotive. 
The  running  costs,  which  are  high  for  a  small  output, 
decrease  rapidly  as  the  loads  to  be  hauled  increase.  Its 
superiority  over  horse  haulage,  from  the  economical  stand- 
point, begins  when  the  traffic  intensity  reaches  220  t-km. 
The  electric  locomotive  supplied  with  current  from  a  power 
station  is  steadily  winning  a  foremost  position,  due  to  the 
many  advantages  it  possesses  over  the  other  systems.  It 
is  easily  controlled.  Its  speed,  up  to  12  km.  (7.45  miles) 
an  hour,  can  be  regulated  with  precision.  For  a  given 
oower  it  is  lighter  than  any  other.    It  occupies  less  space. 


and  is  more  easily  kept  in  good  order.  The  current  wires 
are  siiupl(>  and  quickly  fixed  in  |M)sition,  and  when  installed 
may  be  used  for  lighting  and  shot-firing.  The  cost  of  an 
installation  is  less  than  half  that  of  the  compressed-air 
system.  The  electric  locomotive,  moreover,  does  not  heat 
or  vitiate  the  atmospheie  of  the  mine.  But  the  possibility 
of  s])arking  makes  it  unsuitable  for  use  in  a  fiery  mine. 
From  the  economical  point  of  view  it  is  superior  to  all 
othei'  forms  of  motor.  In  the  light  of  these  recommenda- 
tions it  is  interes-ting  to  note  the  I[(nn(>  ()ffi<'e  ri^gulations 
concerning  mine  locomotives  obtaining  in  Great  Britain. 
Fiider  these,  haulage  by  electric  locomotives  on  the  over- 
head trolley  wire  system  is  prohibited  in  any  mine  in 
which  coal  is  worked,  but  haulage  by  storage-battery  loco- 
motives may  be  used  in  any  mine,  with  the  consent  in 
writing  first  ol)ain(>d  of  th<»  Si-cretaiy  <>l  State,  and  sul)iect 
to  such  conditions  affecting  safety  as  may  be  prescribed  by 
him.  The  use  of  internal-combustion  locomotives  is  pro- 
hibited by  the  Act. 

PRACTICAL    RULES    FOR  EARTHING. 

Tht!  following  rules  on  the  earthing  of  electrical  machines 
and  installations  have  been  justified  by  experience.  Whilst 
the  question  of  earthing  windings  and  live  parts  is  a  con- 
troversial one,  particularly  with  regard  to  the  earthing  of 
the  neutral  points  of  throe-phase  alternators  and  trans- 
formers, instruments  and  instrument  transformers,  on  the 
other  hand,  must  have  tluur  cores  and  windings  earthed, 
also  arresters,  etc.  The  earthing  should  be  done  by  means 
of  a  copper  conductor  containing  as  few  bends  as  possible, 
of  section  calculated  at  1  sq.  mm.  per  10  amperes  of  the 
^lormal  load  current  of  the  apparatus  or  installation  to  Ije 
protected,  with  a  minimum  of  10  sq.  mm.  This  refers  only 
to  the  earthing  of  machine  frames  and  parts  liable  to  be 
traversed  by  the  full  short-circuit  current.  The  earth  con- 
tact should  be  a  sheet  of  galvanised  iron  at  least  5  mm. 
thick,  or  a  copper  sheet  at  least  2  mm.  thick,  placed  in  a 
bed  of  c-oke  breeze  50  cm.  thick.  If  a  sheet  of  water  is 
available,  the  earth  contact  may  be  a  metal  cable  or  pipe 
immersed  therein.  In  either  case,  the  surfaces  and  lengths 
must  be  such  that  the  resistance  of  the  contact  shall  not 
exceed  r  =  50/ 1,  i  being  the  maximum  short-circuit  cur- 
rent, ei|ual  in  a.C.  to  Es/ c/L.  Therefore,  R  <  (50/e)  -Ji.lv. 
I,  and  c  being  the  machine  constants.  In  practice  ^'l/o 
generally  averages  70.  We  may  thus  take  R<3,500/e,  with 
a  minimum  of  about  5  ohms.  For  direct  current,  r  can  be 
taken  as  between  5  and  10  ohms.  For  earthing  arresters, 
the  earth  wire  should  be  of  50  to  100  sq.  mm.,  and  the  earth 
resistance  not  over  10  ohms. 

GAS    AND    OIL    ENGINE  ACCIDENTS. 

Much  valuable  advice  as  to  the  prevention  and  cure  of 
accidents  to  gas  and  oil  engines  is  contained  in  a  little 
hook  Just  ])uhli.shed  by  the  National  Boiler  &  General  Insur- 
ance Co.,  Ltd.,  of  Manchester.  Failure  of  the  crank-shaft 
is  still  a  cause  of  frequent  breakdown.  It  is  generally  due 
to  over.stress.  It  most  often  occurs  in  that  portion  of  the 
shaft  between  the  crank  and  the  fly  wheel,  and  those  por- 
tions of  the  shaft  most  subject  to  stress  should  be  carefully 
examined  every  time  the  crank  pin  or  journals  are  beared. 
The  spring  test  of  a  shaft  offers  a  useful  method  of  locating 
a  suspected  crack.  Place  a  chock  of  wood  or  a  plank  under 
the  crank  weh  and  then  exert  a  pull  on  the  fly  wheel  rim 
so  as  to  put  the  portion  of  the  shaft  which  contains  the  sus- 
pected crack  under  torsion.  The  surface  shoidd  oe  rubbed 
quite  clean  to  commence  with,  and  if  there  is  actually  a 
crack  it  will  show  up  after  sharply  pulling  the  fly  wheel  a 
few  times,  as  oil  will  commence  to  exude  from  between  the 
fractured  surfaces.  Anything  which  causes  a  shock  at  tho 
moment  of  explo,sion  is  likely  to  overstrain  the  shaft,  and 
an  engine  which  has  been  subject  to  pre-ignition .  or  has 
been  woiked  with  a  slack  fly  wheel  key,  is  very  likely  to 
'I)reak  down  sooner  or  later  with  a  fractured  crankshaft. 
The  .sticking  or  seizing  of  the  piston  is  another  cause  of  over- 
stress,  as  is  the  irregular  application  of  the  load.  Bearings 
out  of  line  may  cause  fracture  across  the  webs.  Connecting 
rod  bolt  failure  is  another  frequent  cause  of  failure  in  in- 
ternal-combustion engines.  Bolts  break  by  overstress 
through  faulty  adjustment  of  brasses.  Other  causes  of 
overstress  are  pre-ignition,  seizing  of  the  pist<m,  and  use 
of  excessive  force  when  tightening  tip.  Connecting  rod  bolts 
should  be  renewed  every  three  years.  Overheating  due  to 
defective  wa'fer  circulation  is  the  most  common  reason  for 
cylinder  castings  cracking.  Scale  in  the  pipes  and  jacket 
is  a  common  cause  of  trouble,  and  hard  water  should  not 
be  used.  The  risk  of  a  cracked  jacket  owing  to  frozen  water 
shoiild  ol)viously  lie  guarded  against.  T\Iany  gas  engines 
ar(>  in  use  only  at  irregidar  intervals,  and  with  such  engines 
it  is  necessai"y  to  guard  against  the  risk  of  a  cracked 
jacket  owing  to  the  water  freezing.  .\  safe  j)lan  is  to  drain 
the  jacket,  but  when  that  is  done  it  is  necessary  to  make 
sure  the  sto|)  cock  is  tight. 
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AND  STEEL 


INSTITUTE. 

FERROUS 


THE  IRON 

BRITISH   PROGRESS  IN  THE 
INDUSTRIES. 

The  annual  nitH'ting  of  the  iron  and  Steel  Institute  was 
held  in  London  during  the  month,  with  the  exception  of 
the  final  sessioa  held  at  Sheffield.  Total  menibersiiip  now 
reaches  2.181.  Dr.  J.  E.  Stead,  F.R.S.,  suceeods  Mr. 
Eugene  Schneider  ais  President  of  the  Institute.  As  an- 
nounced last  month,  the  Bessemer  Gold  Medal  for  1920  has 
been  awarded  to  Mr.  Harry  Brearley.  Mr.  Brearley  was 
bora  in  18^71  in  Sheffield,  fie  started  on  the  steel-making 
plant  at  the  age  of  twelve,  and  from  the  most  modest 
beginnings  l>ecame  a  metallurgist  in  Russia.  He  has  now 
been  consulting  metallurgist  "in  public  and  private  capa- 
cities for  twentv  vears.  He  was  works  manager  at  Brown 
Bavlev's  Steel  "\Vorks  during  the*  war,  and  is  now  technical 
director  of  this  and  other  companies.  Mr.  Brearley  is  the 
discoverer  of  ■  stainless'"  .steel  and  the  author  of  many 
technical  books. 

Special  vahievthis  vear  attaches  to  the  Pre.SKlential  address 
bv  Dr.  Stead,  who  "first  entered  a  metallurgical  establi.sh- 
nient  fifty  vears  ago  in  the  capacity  of  analyst.  Dr.  Stead's 
address  "gave  a  condensed 
review  of  the  progress  made 
during  that  period  in  the 
ferrous  industries,  includ- 
ing : — (I)  lilast  furnace  : 
(2i  puddling  ])rocess:  (:^>i 
science  in  the  foundry.  (4i 
basic  Bessemer  and  basic 
o])en-heart))  jirocesses:  (.m 
electric  furnace:  (fj|  produc- 
tion of  sound  ingots:  (7i 
recognition  of  science:  (Ni 
advent  and  progress  of 
metallograi)liy :  (9)  applii  a- 
tion  of  science  to  the 
ferrous  industries:  (10)  en- 
couragement of  research : 
(!])  technical  education. 

In  reviewing  past  and 
present  conditions.  t)r. 
Stead  drew  the  following 
c-ondusions :  — 

(l»  There  seems  to  be  no 
advantage  in  having  the 
f-apacitv  of  the  blast  furnace 
above  ;{0.0f»0  tub.  ft. 

(2)  The  working  of  fur- 
naces is  best  controlled  liy 
having  a  separate  blowing- 
engine  for  each  fiirnafc. 

(.3)  If  increased  output  pci- 
furnace  i«  desired,  this  can 
be  attained  by  widening  the 
f'ianieter  of  the  hearth  anrl 
increasing  the  volume  of  air 
blown  ill. 

i4|  All  the  available  gases 
-lioiild  be  tonservcd  bv  tlic 
Hdo])tion  of  the  double  bell, 
or  other  similar  system  of 
charging  the  materials. 

(.))  Having  secured  all  tin 
gases,  means  should  be  used 
to  obtain  a  maximum  pro- 
jiortion  of  their  calorifii: 
value  by  freeing  the  gases 
from  dust,  by  most  carefully 
controlling  the  proportion 
of  air  for  their  combustion, 
and  avoifling  excessive  heat 
being   lost   in   the  esca|>ing 

-The  coke  ovens  should 
be  cIoAe  t*)  the  furnaces. 

(1)  The  (oke  shouM  be  handled  as  little  a«  iH>»sible  after 
it  leaves  the  coke  ovens  so  as  tf»  avoid  the  production  of 
fines,  and  should  Ik;  .sufficiently  hard  to  resist  cru.shing. 

(H)  As  coke  in  fine  condition  tends  to  disorganise 
regular  working  of  the  blast  furnace,  and  reduces 
output  of  pig,  the  "  fin<«i  "  shoukl  be  sieved  off  and 
fonsolidoted  material  charged  into  the  furnace. 

There  is  fiufficient  evidence  to  show  that,  given 
efficient  K'''s  engines,  it  is  advisable  tf)  use  th<'ni  in  picfer- 
enrje  to  steam  engines. 

iV))  It  is  highly  desirable  to  study  how  to  recover  the 
heat  carried  out  of  the  furnaces  in  the  slag. 

ni)  Tfaving  obtained  l>y  all  the  available  means  tho 
maximum  saving  in  h<at,  and  having  much  more  gas  aiitl 
heat  from  the  blast  furnaces  and  coke  ovens  thaji  is  net-es- 


sary  for  the  requirements  of  the  blast  furnaces,  it  seems 
probable  that  in  the  case  in  which  coke  ovens,  blast  furnaces, 
and  steelworks  are  grouped  together,  sufficient  gas  will 
be  available  to  do  all  the  heating  at  the  steelworks  without 
using  any  raw  coal, 

(12)  Having  cleaned  the  gases,  and  having  l)y  the  use  of 
common  salt  or  otherwise  obtained  dry  dust  sufficiently 
high  in  potash  to  justify  its  extraction,  the  potash  should 
be  recovered. 

(13)  The  question  of  using  dry  lilast  should,  in  view 
of  the  high  price  of  fuel,  be  most  carefully  reconsidered, 
for,  if  anything  like  a  saving  of  1.")  per  cent,  coke  can  be 
effected  by  drying  the  air,  it  should  pay  to  do  it. 


OPEN-HEARTH  PROCESS- 

worked  their  chrome-lined  open-hearth 


The  late  Mr.  H.  S.  Bicketon  Brindley. 
Notes  on  Mr.  Brindley's  career  appeared  in  our  last  issue,  and  the 
above  portrait  has  been  forwarded  to  us  by  Mr.  Stafford  Ransome, 
for  long  a  close  friend  of  the  deceased  gentleman.  It  will  be  seen 
with  very  real  interest  by  many  readers  who  had  friendly  or 
business  relations  with  Mr.  Brindley  in  the  Far  East.  Mr. 
Ransome  points  out  that  when  he  founded  this  Journal  on  behalf  of 
British  engineering  interests  in  July,  I9tl,  he  was  largely  influenced 
and  aided  by  the  advice  and  assistance  of  Mr.  Brindley,  who  was 
at  that  time  a  director  of  the  proprietary  Company. 
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BASIC 

Messrs.  Bell  Bros, 
furnaces  at  their  Clarence  works  for  only  two  years,  after 
which  they  were  dismantled,  and  in  1898  new  furnaceis  were 
erected  and  worked  under  the  control  of  Messrs.  Dorman, 
Long  and  Co.  From  the  first,  instead  of  cold  pig,  liquid 
iron  direct  from  the  blast  furnaces  was  used:  no  S])e(ial 
quality  of  iron  was  made,  btit,  as  there  were  many  blast 
furnaces  from  which  to  draw  the  metal,  only  that  low  in 

silicon  and  rather  high  in 
sulphur^  .such  as  foundry  4 
or  forge  irons,  was  selected. 
S  a  n  i  t  e  r,  having  by  his 
desulphurising  process  at 
Wigan  made  it  possible  ''o 
deal  with  metal  high  in  sul- 
])hur,  was  engaged  to  apply 
liis  process  at  the  Clarence 
installation.  The  results 
were  perfectly  successful, 
and  it  was  proved  for  the 
first  time  that  ordinary 
Cleveland  iron  of  forge 
quality  low  in  manganese 
and  rather  high  in  sulphur, 
could'  be  readily  made  into 
]ierfectly  good  steel.  An 
active  mixer  was  afterwards 
introduced,  and  the  silicon 
in  the  metal  was  reduced 
from  about  2.2  to  1.2  ])er 
cent.  From  that  time  the 
works  Avere  extended  to  the 
pr(>scnt  day  and  steel  of  the 
highest  quality  produced. 
Aft(-r  the  success  at 
Clarence,  the  open-heartii 
ruinaces  making  steel  from 
lieiiiatite  pig  at  the  Britan- 
11  ill  Works  of  IMessrs. 
Dorman,  Long  and  Co.  Avere 
cliaiiged  to  the  basic  process, 
and  were  worked  on  the  same 
linc-s  as  those  at  Clarence, 
« ith  (Mjuaily  successful 
results. 

In  I'.tl'.l  a  completely  new 
steelworks  was  started  ab 
Hedcar  by  Messrs.  Dorman, 
jjoiig  and  Co.,  in  connection 
«ith  the  liedcar  and  Coat- 
liatii  blast  furnaces.  The 
plant  is  (piite  up-to-date  and 
consists  of  a  4()0-ton  mix(>r 
and  nine  7()-ton  open-hearth 
furnaces — five  of  which  are 
working  and  four  are  in 
course  of  erection.  Each 
furnace  yi(>lds  about  800  tons 
per  week.  The  waste  heat 
from  the  furnace  gases  is 
|)artially  recovered  by  ])ass- 
ing  into  boilers  of  special  construction.  The  quantity  of 
coal  used  j)er  ton  of  ingots  for  the  mixer  is  \\  cwt.  and  for 
the  steel  furnaces  ,")  cwt.,  inchu'.ing  that  used  for  heating  u]). 

The  f<illowing  particulars  of  the  details  of  working  a 
modern  st(M'l-iriaking  furnace  by  th(?  ore  and  molt<m  [)ig 
process  at  the  Clarence  Works  have  been  furnished  by 
Messrs.  Dorman,  Long  and  Co.,  and  are  ty[)ical  of  what  is 
done  at  each  of  their  works.  Into  a  fixed  furnace  of  50-ton 
capacity  an;  charged  :  (lellivare  ore,  10  tons  0  cwt.;  lime- 
stone, 7  tons  2  cwt.:  cold  pig-iron,  4  tons  12  cwt.  After  the 
materials  are  beginning  to  melt,  40  tons  6  cwt.  of  molten 
metal  from  a  mixer  are  poured  into  the  furnace.  The  metal 
percolating  between  the  ])artially-fu.s<>d  ore  and  lime  has 
a  large  Hurfa<:e  r-xjiosed  to  the  refining  material,  and  de- 
sili(  oiiisation    and  <ie|)liosptioi  isa t ion    are    nqiidly  effected. 
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After  a  time  the  cinder,  more  or  less  saturated  with  silica 
and  pliosphoric  acid,  froths  and  boils,  and  is  allowed  to 
escape  from  the  furnace  by  siiecial  outlets.  "When  the 
materials  are  quite  fluid  and  the  frothing  subsides,  samples 
are  taken  and  analysed,  and  based  on  the  result  of  this 
analysis  the  requisite  amount  of  lime  ami  oxides  are  charged 
into  the  furnace;  at  intervals  samples  are  taken  of  both 
metal  and  slag,  which  are  analysed.  Guided  by  these,  more 
lime  or  oxide,  or  both,  are  charged,  and  5  cwt.  of  fluorspar. 
The  sulphur  and  phosphorus  can  be  reduced  below  0.04  per 
cent.,  at  the  expense  of  lime,  iron  ore,  and  fluorspar.  It 
is  interesting  to  note  that  this — the  process  now  generally 
used — is  almost  exactly  that  developed  by  the  late  J.  H. 
Darby. 

ELECTRIC  FURNACES. 

I'rovious  to  the  war  only  a  few  electric  furnaces  were 
used  in  connection  with  the  iron  and  steel  industry  in  Great 
Britain,  but  soon  after  1914  a  large  number  of  melting 
furnaces — mainly  of  tlie  Herault  type — were  erected  in 
Sheffield  and  other  parts  of  the  country  to  deal  with  the 
enormous  mass  of  shell  borings  j)roduced  in  every  parr, 
of  the  country.  They  have  been  used  largely  to  replace 
crucible  melting,  and  have  come  to  stay.  Immense  quan- 
tities of  spwial  alloy  steels  were  made  by  their  aid,  and 
since  the  war,  in  one  works  at  least  the  greater  part  of 
crucible  steel  has  been  replaced  by  electric  steel.  The 
pos/sible  production  at  the  present  day,  if  all  furnaces  were 
w'orkod  to  their  full  capacity,  is  about  :500,000  tons  a  year. 

One  of  the  latest  advances  in  connection  witJi  electric 
steel  is  to  melt  it  in  an  induction  furnace  in  vacuo.  Mr. 
Albert  Hiorth,  of  Christiania,  has  designed  a  furnace  par- 
ticularly adapted  to  eifect  this  object.  The  steel,  after 
being  melted  in  vacuo  in  the  ring  furnace,  is  allowed  to 
cool  down  without  admission  of  air  into  the  furnace.  The 
steel  is  then  removed  and  cut  up  into  sections  for  forging. 
]^y  this  means  steel  free  from  honeycomb  and  gases  is 
obtained.  It  is,  however,  probable  that,  the  process  is  likely 
to  be  applietl  only  for  very  high  qualities  of  steel. 

METALLOGRAPHY. 

Dr.  Stea-d's  address  in  this  Section  briefly  outlined  "  the 
birth  of  metallography,"  and  its  subsequent  development, 
including  the  work  of  the  pioneers,  Sorby  and  Arnold, 
Osmond  and  Le  Chatelier,  Howe  and  Sauveur.  Both 
Osmond's  allotropic  theory  and  Sir  W.  Eoberts-Austen  "s 
carbon  theory  are  duly  discussed,  and  in  going  over  the 
arguments  for  and  against  the  two  theories  in  the  light 
of  more  recent  research,  says  Dr.  Stead,  one  must  conclude 
that  although  the  minds  of  a  host  of  earnest  workers  have 
been  and  are  still  devoted  to  the  siibject,  we  do  not  yei 
know  exactly  why  quenched  steel  is  so  intensely  hard.  All 
agree  that  without  carbon  such  hardness  cannot  be  ob- 
tained. One  thing  is  certain,  however.  "When  scientists  of 
high  degree  differ  so  fundamentally,  quite  a  multitude  of 
stiidents  and  others  begin  to  work  in  the  field  in  order  by 
research  to  arrive  at  the  truth.  AltJiough  they  have  not 
been  rewarded  by  finding  what  they  sought,  they  incident- 
ally found  many  other  things,  adding  greatly  to  our  know- 
ledge. This  activity  went  far  to  placing  metallography  on 
its  throne. 

80RBITIC  STEEL. 

Osmond,  by  the  microscope,  proved  that  the  tough  im- 
proved condition  of  steel  produced  by  heat  treatment  was 
due  to  the  presence  of  sorbite.  He  stated  that  it  was 
probable  that  tlie  present  methods  in  the  manufacture  of 
rails,  etc.,  would  eventually  appear  primitive,  and  he  hoped 
that  "  the  greater  quantity  of  pearlite  in  our  steel  would 
in  future  be  replaced  by  sorbite."  Richards  and  Stead 
attempted  to  produce  sorbitic  rails  by  spraying  the  upper 
surface  of  rail  heads  with  water  after  they  left  the  rolls, 
but  the  crude  process  of  spraying  was  difficult  to  control, 
and  occasionally  cracks  were  produced  on  the  rail  heads. 
The  process  was  therefore  abandoned.  Within  recent  years, 
however,  Messrs.  Sandberg,  by  substituting  a  blast  of  cold 
air  for  water  spray,  produced  the  desired  carbon  condition, 
and  rails  treated  in  that  way  have  given  exceedingly  good 
service  on  railways  and  tramways.  Treatment  of  a  more 
drastic  nature  is  being  obtained  by  the  same  gentlemen  by 
heating  to  above  the  critical  points,  Acl,  the  tread  of  tram 
rails  in  the  permanent  way  by  the  oxy-acetylene  blowpipe 
flame,  and  the  chilling  of  the  metal  so  heated  is  effected  by 
jets  of  water  immediately  following  the  flame.  A  layer  of 
about  3-16  in.  is  thus  converted  into  martensite,  which 
merges  gradually  into  the  normal  structure.  The  Sandberg 
sorbitic  treatment  has  not  been  confined  to  the  hardening  of 
rails,  but  has  been  successfully  applied  to  tyres  also. 

The  inventors  claim  that,  unlike  the  present  system  of 
oil-hardening  and  tempering,  the  Sandberg  treatment  can 
in  no  case  make  the  steel  brittle.  It  is  immaterial  whether 
the  treatment  starts  a  few  degrees  higher  or  lower  in  tem- 
perature so  long  as  the  temperature  at  the  start  of  the 
treatment   is  well  above  the  higher   point  of  tbe  ciitical 


range.  They  believe  that  if  railway  engineers  realised  how- 
reliable  and  efficient  the  method  really  is,  they  would  cer- 
tainly specify  the  Sandberg  treatment  generally. 

Amongst  tlie  most  important  Papers  subsequently  read  or 
submitted  were  contributions  on  "  British  Blast-furnace 
Practice,"  by  F.  Clements;  -'The  Valuation  of  Ores  and 
Iron-making  Material,"  by  C.  H.  Ridsdale;  and  "  The 
Economical  and  Thermal  Conditions  in  Blast>f urnace  Prac- 
tice," by  H.  E.  Wright.  Mr.  C.  A.  Ablett  furnished  a 
Paper  on  "  Direct  Current  Compared  with  Three-Phase 
Current  for  Driving  Steelworks  Plant,  '  and  Mr.  Jno.  E. 
Wilson  a  Paper  on  "  Slag  Conditions  in  Open-Hearth  JjJasic 
Steel-making  Practice."  Other  Papers  included  notes  on 
the  ■■  Reduction  of  Silicon  from  the  Slarr  in  the  Open- 
hearth  Process  "  and  "  The  Design  and  Treatment  of  Steel 
Castings." 


ELECTRICAL  PRECIPITATION  OF 
DUST    FROM    SMELTER  GASES. 

Pai  ti<;ulars  fuTni.shed  by  the  Metallurgical  Research  Insti- 
tute show  that  a  number  of  electrical  precipitators  on  the 
Cottrell  process  have  been  installed  in  Japanese  smelters 
since  191H.  The  installations,  it  is  pointed  out,  are  similar, 
eonsi.sting  of  from  one  half  to  ten  repeated  sections,  each 
containing  64  pipes,  12  in.  in  diameter  and  16  ft.  long. 
Ordinarily  one  motor  generator  .serves  two  sections,  each 
set  comprising  a  1.5-h.p.,  50-cycle,  500- volt,  3-phase  motor, 
a  10-K.V.A.,  50-cycle,  200-volt  generator,  and  a  10  or  15 
K.V.A.  transformer  capable  of  giving  100,0(X)  volts  on  the 
secondary.  Results,  however,  vary,  and  in  certain  cases 
.special  treatment  is  necessary,  according  to  the  nature  of 
the  furnace  charge,  the  amount  of  moisture  present,  and 
temperature. 

Jn  the  case  of  the  Askio  smelter,  Eurukawa  Mining  Co., 
the  amount  of  du.st  collected  varies  from  six  to  JO  long 
tons  per  24  hours.  When  conditions  are  favourable  an 
efficiency  of  98  per  cent,  is  obtained.  In  this  installation 
two  treaters  were  installed  in  1918 — on©  to  treat  the  mixed 
gases  from  four  McDougall  roasters,  two  copjjer  blast  fur- 
naces, and  four  converters ;  and  the  other  to  treat  the 
gases  from  a  reverberatory  furnace  after  having  passed 
through  waste-heat  boilers. 

The  gases  are  drawn  through  the  main  treater  and  dis- 
charged directly  from  the  fan  casings,  while  those  of  the 
reverberatory  furnace  are  draAvn  through  the  reverberatory 
treater  by  the  natural  draught  of  the  stack.  As  the  rever- 
bemtory  furnace  is  not  operating  continuously  at  present, 
the  gases  and  those  of  eleven  pot  roastei-s.  four  bla-st  fur- 
naces and  four  copper  converters  are  mixed  and  treated 
entii-ely  by  the  main  treater.  Thus  the  gas  volume  now 
handled  by  the  main  treater  seems  somewliat  in  excess  of 
150,000  cub.  ft.  i^r  minute  as  designed.  The  amount  of 
dust  collected  varies  from  six  to  ten  long  tons  per  24  hours. 

Several  installations  have  been  made  at  the  Mitoubishi 
Mining  Co.'s  smelters.  In  the  installation  at  Kamioka 
the  gases  passing  through  the  treater  come  from  the  follow- 
ing furnaces : — Three  lead-smelting  blast  furnaces,  two 
liquation  furnaces,  five  softening  furnaces,  and  all  the  lead- 
refining  furnaces  and  kettles.  The  Kamioka  smelter  is 
located  in  the  heart  of  the  sericulture  district,  and  the 
residents  in  the  vicinity  strenuously  objected  and  demanded 
heavy  indemnities,  claiming  that  the  smelter  smoke 
damaged  the,  mulberry  leaves  and  killed  the  silkworms. 
Therefore,  every  efiort  was  made  to  complete  and  start  the 
Cottrell  plant  at  an  early  date.  About  1  to  1,V  tons  of 
dust  are  collected  per  day  in  a  three-section  treater. 

The  treater  at  the  Ikuno  smelter  handles  the  gases  from 
two  blast  furnaces  smelting  copper  ores.  After  passing 
through  an  old  dust  chamber,  the  gases  are  drawn  through 
the  treater  by  an  exhaust  fan  and  are  discharged  from  the 
old  stack.  At  the  first  trial  the  treater  showed  good  effi- 
ciency, but  this  lasted  only  a  couple  of  days,  and  then 
the  operation  became  so  xmsatisfactory  that  the  diminution 
of  smoke-  could  scarcely  be  recognised  even  when  the 
treater  was  charged  at  a  high  potential.  After  experi- 
menting in  various  ways,  it  was  decided  to  humidify  the 
gases,  a  practice  which  was  found  necessary  for  .satis- 
factory precipitation  in  several  American  plant.  A  dozen 
orchard  spray  nozzles  of  1-16  in.  diameter  arranged  in  the 
dust  chamber,  using  water  at  120  lbs.  pressure  per  sq.  inch, 
injected  a  fine  spray  into  the  gases  before  they  entered 
the  treater.  Thus  precipitation  was  conspicuously  im- 
proved and  the  efficiency  raised  to  about  95  per  cent.,  and 
at  the  same  time  the  operator  can  raise  the  charging 
voltage  to  80,000  volts  while  the  current  is  only  30  am]). 
When,  in  order  to  examine  the  effect  upon  precijntation, 
the  water  sprays  are  turned  oft,  the  charging  potential 
drops  and  the  current  increases  so  that  the  clearance  be- 
comes iis  low  as  50  per  cent.  The  amount  of  dust  precipi- 
tated per  24  hours  is  about  0.6  ton. 
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GREAT  BRITAINS  DISPOSALIOF 
AERONAUTICAL  MATERIAL. 

(^uite  receutly  the  Aiitratt  i)i:^posal  Company,  Limited, 
was  incorporated  in  Loudon  tor  tlie  disposal  of  all  the 
surplus  aircraft  and  accessories  of  the  British  Government, 
and  the  sole  managing  and  selling  agents  of  the  new 
concern  are  Messrs.  Handley  Page.  Ltd.,  whose  name  and 
machines  are  so  well  known  in  the  Far  East.  The  purchase 
price  was,  we  understand,  £1,000.000,  in  addition  to  which 
50  per  cent,  of  any  profits  realised  by  the  new  company 
from  the  sale  or  other  use  of  the  material  taken  over  will 
accrue  to  the  Government.  However,  the  object  rather 
than  the  terms  of  the  agreement  concerns  the  Far  East. 
The  object  is  to  get  as  much  as  possible  of  surplus  British 
aircraft  material  disposed  of  throughout  the  world  in  the 
shortest  possible  time.  In  Great  Britain's  need  there  is 
opportunity  for  the  Far  East  and  every  country  where 
commercial  aviation  is  developing  and  where  aeronautical 
material  can  be  turned  to  accoiint. 

A  press  inspection  was  recently  aSorded  of  one  of  the 
aircraft  depots  taken  over  under  the  new  arrangements. 
This  particular  depot  is  situated  at  Waddon,  near  London, 
and  it  is  only  one  of  six  depots  taken  over.  Moreover, 
the  contents  of  130  more  stations  have  to  be  sorted  out  and 


is  the  disposal  of  aircraft,  and  it  is  towards  these  problems 
tluit  attention  is  mainly  directed.  It  is  frequently  claimed, 
and  with  every  justification,  that  the  prestige  of  British 
aircraft  stands  higher  to-day  than  any  other  in  the  world. 
In  China  this  particularly  is  the  case.  Every  Government 
who  wishes  to  economise  in  their  organisations  for  defence 
must  necessarily  take  lessons  from  the  war  and  effect 
savings,  by  preparedness  in  the  air,  in  Naval  and  Military 
expenditure. 

The  opportunity  to  do  this  is  at  the  present  time  un- 
rivalled in  view  of  the  facilities  afforded  by  the  British 
Government  under  their  surplus  material  disposal  scheme. 
The  machines  for  disposal  are  as  good  to-day  as 
they  were  when  they  w'ere  turned  out  from  the  factory  a 
short  while  back.  These  machines  can  now-  be  purchased  at 
a  cost  which  is  only  a  small  proportion  of  the  original  cost 
to  tiie  British  Government.  A  country,  therefore, 
inaugurating  a  National  programme  in  the  air  can  get 
through  the  development  period  at  a  very  low  cost  owing 
to  these  large  stocks  which  are  available  in  Great  Britain. 
Behind  these  stocks  of  complete  machines  are  all  the  neces- 
sary adjuncts  of  spare  parts  available  both  for  engines  and 
machines,  so  that  there  is  no  fear  of  their  organisation 
being  hampered  by  the  lack  of  the  requisite  subsidiary 
supplies.    After  these  stocks  are  exhausted  it  will  be  ini- 


Some  of  the  Engines  for  Disposal  at  tlie  Waddon  Depot. 


transferred.  Yet  even  at  the  depot  at  Waddon  it  was 
difficult  to  realise  or  even  to  visualise  the;  vast  amount  of 
material  to  be  handled  there.  The  accompanying  illustra- 
tion of  one  of  the  engine  stores  at  Wadflon  will  give  some 
idea  of  the  dimensions  of  the  proposition.  The  material  avail- 
able includes  10,0<XJ  aeroplanes  JiO.OOO  aero  engines, 
£1  ,fKX),OfKJ  worth  of  insti-um(;nts  and  other  accessories  and 
materials  in  [>roportionato  quantities,  much  of  which  is 
new,  and  a  large  proiK>rtion  in  g<X)d  f;<>ridition.  There  are 
in'  ludcd  sucb  things  an  1  ,W)  tons  of  ball  bearings,  ;5.')0,00<) 
sparking  plugs,  100,000  magnetos,  bolts,  nuts,  and  small 
accessori^'s  which  arc  finding  a  ready  market,  and  for  which 
a  world-wide  market  <!xi.sts.  From  the  very  large  stock  of 
instruments  on  hand  sets  for  motor-cars  are  (lasily  made  u]). 
Revolution  counters  can  be  changed  into  speeflometers,  and 
aneroid  barometers  for  registering  height  can  be 
changed  into  ordinary  barometers  for  forecasting  weather 
conditions.  Engines  for  air<raft  work  run  satisfactorily 
for  stationary  work  at  a  lower  speed,  and  form  <!f]ficient  light 
and  pf»wer  plants.  There  is  a  very  large  potential  market 
for  such  equipment  in  the  Far  East. 

f>f  <f>ijrie,  the  main  purpose  of  the  T>is[)osal  Co.  and  of 
MeMFs.  Ilandley  Page,  the  sole  managing  and  selling  agents, 


p.ossible  to  rc]j|eiiisli  them  or  oljtain  jiiaterial  except  at  three 
or  four  times  the  cost. 

Commercial  aviation  is  also  steadily  developing,  and  in 
the  Far  East  the  prospects  are  exceptionally  promising. 
In  the  minds  of  experts  there  is  no  doubt  as  to  the 
certainty  of  air  transport  occupying  a  very  prominent  posi- 
tion in  the  developni<?nt  of  business  in  the  future  and 
projects  for  inauguiating  services  of  transport  by  air  stand 
to  gain  substantially  l)y  the  faciliti(>s  mentioned  for  the 
purchase  of  macliiiies  and  material. 

It  should  be  added  that  Jlcssrs.  Mandley  Page  are  not  tied 
down  to  any  stcrcotyjicd  methods  of  sale  or  disposal.  They 
can  grant  such  conditions  as  they  think  fit  as  to  payment, 
arifl,  thus  favoured,  it  may  be  jjossible  to  start  new  cnter- 
jtrises  which  would  not  be  otherwise  possible. 

In  a  speech  delivered  at  the  luncheon  held  after  the 
inspection  of  the  Waddon  depot,  Mr.  Handley  Page  dealt 
with  many  of  the  points  to  which  reference  has  already 
l)(!en  mad(!,  and  stated  that  whilst  it  was  early  to  give 
results  of  th(!  sale  of  aircraft  by  the  new  company,  he  could 
claim  that  in  the  short  period  of  their  career  they  liad  sold 
many  more  miichiruw  than  the  Government  Disposal  Board 
had  during  the  whole  period  of  its  existence. 
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THE  FIRM  OF  JOHN  I.  THORNYCROFT 
AND  CO.,  LTD. 

ITS  CAREER  AND  PROSPECTS. 

Few  names  in  the  engineering  industry  are  better  known 
in  the  Far  East  than  that  of  Messrs.  John  1.  Thornycroft 
an|d  Co.,  Jvtd.,  more  particularly,  perhaps,  in  coniuVtion 
with  shipbuilding  and  marine  engineering.  In  China  and 
the  East  the  firm  have  supplied  a  gi'cat  many  craft,  one  of 
their  tunnel-stern,  shallow-draft  steamers  having  been  the 
first  vessel  to  navigate  the  Yangtsze  Gorges  and  prove  the 
possibility  of  improvement  on  the  old  Chinese  methods  of 
navigation  of  the  river.  In  China,  particularly,  there  is  a 
very  great  field  for  the  firm's  marine  motors  and  small  craft 
generally,  quite  apart  from  the  market  developing  for  its 
commercial  motor  vehicles;  and  Messrs.  Thornycroft 's  depot 
and  repair  shop  at  Shanghai  is  proving  of  great  benefit  to 
users  of  motors  generally.  It  is  not  a  matter  for  surprise, 
hardly  even  for  comment,  that  the  prestige  the  firm  enjoys 
in  other  parts  of  the  world  should  extend  throughout  Far 
Eastern  territory.  In  Great  Britain  few  industrial  con- 
cerns are  held  in  so  much  respect.  This  is  not  only  the 
case  with  Government  and  official  circles,,  with  whom  the 
nature  of  the  firm's  work  brings  it  closely  into  touch,  but  is 
common  amongst  all  users  of  the  firin'.s  products.  Such 
esteem  is,  perhaps,  particularly  evident  amongst  those  who 


the  most  ample  manufacturing  facilities.  In  these  circum- 
stances It  will  be  of  interest  to  present  a  few  facts  of  the 
firm's  origin,  progress  and  present  position,  which  we  are 
enabled  to  obtain  from  a  volume  Messrs.  Thornycroft  have 
just  issued,  dealing  with  half  a  century's  progress  and  five 
years  of  war  work.  This  work  has  been  elaborately  and 
artistically  produced,  and  is  liberally  illustrated  with  pencil 
drawings  by  Fred  Taylor,  E.I.  One  or  two  of  the  smaller 
drawings  are  reproduced  with  this  article,  and  it  is  hoped 
to  show  others  on  another  occasion. 

The  founder  of  the  firm,  Sir  John  I.  Thornycroft,  F.R.S., 
LL.D.,  is  the  elder  son  of  the  late  Thomas  Thornycroft, 
who  is  known  as  an  eminent  sculptor  of  his  day,  but  who 
also  possessed  very  marked  engineering  ability.  The  early 
education  and  training  in  mechanics  that  he  personally 
gave  his  .son  developed  what  was,  undoubtedly,  a  great 
natural  aptitude.  Sir  John  I.  Thornycroft's  brother  is  the 
well-known  sculptor,  Sir  Hamo  Thornycroft,  R.A.  After 
it  had  been  decided  that  he  should  take  up  engineering 
as  a  career  he  went  to  Glasgow  University  and  became  a 
j)upil  of  Lord  Kelvin  and  Professor  Rankin,  who  occupied 
the  chairs  of  Natural  Philosophy  and  Engineering.  Sir 
John  then  spent  some  time  in  different  shipyards  in  the 
North  before  establishing  a  yard  at  Chiswick.  His  designs 
of  liglit  high-speed  boats  and  machinery  at  once  attracted 


Decoy  Ship  "  Hyderabad. 

In  this  vessel  Messrs.  Thornycroft  embodied  their  tunnelled  stern  design,  which  provides  for  exceptionally  shallow  draft 
enabling  a  screw  propeller  to  be  installed  of  greater  diameter  than  the  actual  draft  of  the  vessel.  Such  a  vessel  is  practically 
immune  from  torpedo  attack,  as  a  torpedo  cannot  be  set  to  run  with  certainty  at  less  than  about  six  feet  below  the  surface. 
The  "Hyderabad"  drew  3  ft.  9  in.  Despite  the  number  of  torpedoes  discharged  at  her  she  was  in  existence  at  the  end  of 
the  war.    Another  "  Q "  ship  designed  on  ordinary  lines  and  commissioned  about  the  same  time  was  torpedoed  and  lost 

within  twenty-four  hours. 


have  received  their  training,  or  some  portion  of  their  train- 
ing, in  the  company's  shops  and  offices.  One  runs  across 
quite  a  host  of  these  good  people  in  the  engineering  world, 
and  the  regard  whicii  they  place  upon  their  association 
with  Thornycrofts  is  very  telling  testimony  of  the  firm's 
high  standing.  It  was  the  same  in  the  firm's  early  days. 
I^ong  ere  the  company  obtained  its  present  dimensions  and 
prosperity  it  was  never  possible  legitimately  to  associate 
the  name  of  Thornycroft  with  what  was  second-rate.  Half 
a  century  ago  its  name  stood  high  amongst  its  contem- 
poraries in  marine  engineering.  With  .some  of  the  latter 
the  firm  was  then,  established  in  or  near  London.  F'ar- 
reaching  indeed  are  the  changes  and  developments  which 
have  occurred  since  that  time.  Many  firms  have  migrated 
from  London;  others,  pro.sperous  and  substantial  then,  have 
long  ceased  to  exist,  and  only  to  a  few  their  names  are  a 
memory.  Yet  Messrs.  Thornycroft  have  steadily  enhanced 
their  scope  and  j)restige,  and  to-day  stand  in  the  very  fiist 
rank  of  British  engineering  enterprises. 

It  is  not  likely  that  the  Far  Jvist  Avill  fail  Ui  avail  itself 
of  facilities  which  (ireat  Brtain  has  found  so  invaluable,  and 
in  the  ordinary  course  of  things  a  large  share  of  Far  Eastern 
trade  will  fall  into  this  firm's  hands.  From  the  point  of 
view  of  the  Far  East  it  will  be  well  that  this  should  be  so, 
for  in  placing  its  requirements  with  Messrs.  Thorny<roft  it 
benefits  by  the  highest  scientific  and  mechanical  skill  and 


attention,  at  first  for  commercial  and  then  for  war  pur- 
poses both  at  home  and  abroad,  and  the  success  of  certain 
vessels  caused  world-wide  interest.  Eventually,  with  the 
invention  of  the  Whitehead  torpedo,  the  business  at 
Chiswick  became  mainly  jthat  of  torpedo-boat  building. 
Sir  John's  brother-in-law,  Mr.  John  Donaldson,  became 
partner  in  1872,  and  the  business  was  continued  at  Chiswick 
until  1900,  the  year  of  Mr.  Donaldson's  decease.  The 
business  was  then  turned  into  a  limited  company,  and  a 
few  years  later  tlie  increasing  size  of  torpedo  boats  and 
destroyers  rendered  it  necessary  to  move  from  the  Thames 
to  Southampton,  where  the  building  of  large  commercial 
vessels  and  repair  work  was  also  undertaken.  In  the 
meantime  a  separate  works  had  been  established  at  Basing- 
stoke by  Sir  John  and  his  sons  for  the  manufacture  of 
motor  vehicles,  since  conducted  with  such  conspicuous 
success.  Amongst  the  most  important  developments  in  the 
firm's  manufactures  was  the  employment  of  the  Thorny- 
croft ])atont  water-tube  boiler  for  high-speed  craft.  Out- 
put to  date  exceeds  2,250,000  h.p.  Another  invention  of 
importance  is  the  tunnelled  form  of  stern,  enabling  a  screw 
propeller  of  greater  diameter  than  the  actual  draft  to  be 
fitted  to  shallow-draft  vessels.  The  firm  played  a  leading 
part  in  the  introduction  of  oil  fuel  for  marine  purposes, 
and  the  Thornycroft  patent  burner  and  oil  fuel  system 
has  been  very  widely  adopted.    The  success  of  the  com- 
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pany  ihas  been  largeljy  attribijted  to  a  vei>y  tJioroiigb 
knowledge  of  both  mechanical  engineering  and  naval 
architecture  by  the  heads  of  the  firm.  There  is  no  doubt 
that  the  best  possible  results  will  always  be  achieved  where 
the  closest  co-operation  exists  between  the  two  branches 
of  shipbuilding.  The  concern  which  designs  and  manufac- 
tures itself  every  part  of  the  complete  vessel  will  always 
produce  a  better  ship  than  is  obtained  by  purely  engineer- 
ing and  shipbuilding  firms  working  individually  and  carry- 
ing out  their  respective  parts. 

The  great  part  which  ^lessrs.  Thornycroft  played  in  the 
war  is  worthily  dealt  with  in  the  book  just  published. 
From  the  outbreak  of  hostilities,   the  period  of  the  war 


ais  effective.  The  employment  of  the  firm's  tunnelled  stern 
type  of  river  stea,mers  for  deooy-ships,  enabling  them  to 
b©  built  of  such  islhallow  draught  aa  to  be  practiaaMy 
immune  from  torpedo  attack,  proved  a  thoroughly  sound 
idea,  and  one  upon  which  enthusiastic  praise  has  been 
bestowed.  In  their  manufacture  of  motor  vehicles  for  war 
purposes,  the  firm  adopted  a  far-.^ighted  policy,  and  their 
vehicles  proved  amongst  the  very  cheapest  and  most  effi- 
cient in  service.  The  company's  war-time  output  comprised, 
for  destroyers  and  flotilla  leaders,  29  vessels  aggregating 
37,210  tons  and  957,000  i.h.p.  Submarines  and  engines  for 
submarines  reached  a  total  of  14,900  i.h.p.  Eleven  other 
vessels  were  constructed,  totalling  5,318  tons  and  7,800  i.h.p. 


Coastal  Motor  Boat  carrying  Depth  Charges.  71 


represented  a  time  of  very  great  pressure  for  the  firm— 
a  pressure  which  steadily  increased  as  labour  and  mate- 
rials grew  scarcer.  In  certain  instances  the  Government 
gave  Messrs.  Thornycroft  practically  a  free  hand  in  the 
design  and  development  of  their  marine  work,  and 
ahundantlv  was  this  policy  justified.  Over  and  over 
again  problems  of  vital  importance  were  submitted  to  the 
firm,  and  as  often  were  efficient  solution.^  forthcoming. 
Propositions  and  inventions  of  the  most  practical  value 
were  freely  submitted  by  the  firm  to  Government  and 
promptly  adopted  by  the  fatter.  Judging  by  the  statements 
contained  in  tjhe  volufme,  'M*is.srs.  Thornycrfoft  do  not 
appear  to   have   experienced  those  difficulties  in  dealing 


Some  316  costal  motor-boats,  patrol-boats,  etc.,  were  built 
or  supplied  by  licensees  to  Messrs.  Thornycroft's  designs. 
Five  thousand  motor  'vehicleg  were  constructed  for  the 
Government,  and  over  three  tihousand  depth  chargo- 
th  rowers. 

On  their  return  to  peace-time  conditions,  Messrs.  Thorny- 
croft are  in  a  very  satisfactory  position,  as  during  the 
war  they  have  not  suffered  the  disorganisation  which  has 
taken  place  in  many  businesses  by  changing  over  to  pro- 
duce something  quite  different  from  their  regular  work. 
They  are  now  exceptionally  well  placed  for  undertaking 
the  construction  of  merchant  vessels  up  to  5-6,000  tons 
deadweight  capacity.       Whilst  they   have  specialised  on 


H.M.8.  "Spencer,    the  Flotilla  Leader  of  the  famous  Ha 

with  the  Government  of  which  so  many  firms  have  com- 
plained. In  mwjting  the  submarine  peril,  Messrs.  Thorny- 
croft performed  work  of  the  very  highest  importance.  The 
rapid  production  of  their  high-power  coastal  motor-boats 
is  a  case  in  fxiint.  The  demand  for  these  became  so  urgent 
that  it  was  nfx-essary  to  employ  nearly  all  the  firms  who 
had  had  experience  in  light  boat  construction,  and  as 
Megsrs.  Thornycroft  had  prepared  all  the  designs  for  the 
original  boats,  the  Government  contracted  with  them  for  the 
whole  Hupply,  making  them  primarily  responsible  for  their 
production,  Another  instance  was  the  invention  of  their 
imjproved  bomb- throwers  for  depth  charges,  which  rendered 
this  m«ano  of  dealing  with  submarines  at  least  t*!n  times 


vich  Force.    Built  andjengined  by^MessPS.  Thornycroft. 

de.stroyer  construction,  they  are  not  now  relying  on  war 
work,  but  are  undertaking  the  supply  of  all  types  of  com- 
mercial craft  from  high-class  channel  service  steamers  to 
boats  in  sections  to  bo  sihipped  for  re-ercction  on  foreign 
rivers.  They  will  also  maintain  a  largo  output  of  motor 
vehicles,  marine  and  stationary  motors,  motor-boats  and 
other  engineering  pi'oductions.  The  reputation  of  the  firm 
never  ,stcx)d  higher  than  to-day  nor  its  manufacturing 
facilities  more  complete  or  so  well  organised.  In  catering 
for  overseas  trade  its  policy  is  towards  establishing  its  own 
organisationis  and  workshops  abroad,  and  it  is  thus  adopt- 
ing the  best  conceivable  method  for  attaining  success  in 
foreign  markets. 
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AN   EFFICIENT  TYPE  OF  BRITISH 
COMMERCIAL  AEROPLANE. 

A  prize  of  £10,000  has  been  offered  in  London  for  the 
first  return  journey  by  air  betAveen  England  and  India, 
carried  out  under  commercial  conditions;  and  the  Blackburn 
Aeroplane  and  Motor  Co.,  Ltd.,  of  Leeds,  notify  lis  of  their 
intention  to  compete  with  one  of  their  standard  Rolls-Royce, 
twin-engined,  single-fuselage  "  Kangaroo  "  aeroplanes. 
This  firm  has  been  good  enough  to  supply  us  with  a 
detailed  description  of  this  type  of  machine.  The  par- 
ticulars here  given  will  prove  of  interest  to  the  Far  l:]ast 
as  being  indicative  of  what  is  best  in  British  practice  in 
commercial  aviation,  and  showing  some  of  the  most  recent 
improvements  in  commercial  aeroplanes  of  British 
manufacture. 

As  already  mentioned,  the  engines  fitted  are  twin  Rolls- 
Royce  "  Falcon  "  type,  each  of  240  h.p.  Extra  large 
radiators  are  being  fitted  to  cope  with  tropical  conditions. 
The  fuel  supply  system  is  non-standard,  extra  tankage 
being  provided  to  allow  of  non-stops  over  long  stages  when 
necessary.  The  whole  of  the  piping  in  the  fuel  system  is 
of  the  flexible  metal  type,  guarding  against  leakage  due  to 
vibration  or  landing  shock. 

The  considerable  cargo  demanded  by  the  comjictition  con- 
ditions will  be  borne  largely,  if  not  entirely,  in  the  form 
of  spare  parts,  thus  rendering  the  flying  party  independent 
of  outside  help  to  a  high  degree.    It  might  l)e  argued  that 


ribs  of  three  ply  with  spruce  flanges.  The  main  plane 
fittings  are  of  sheet  steel.  The  gap  struts  are  steel  tubes 
faired  with  veneer  and  they  are  fitted  with,  machined  steel 
fork  sockets,  which  are  attached  to  the  main  plane  fittings 
by  pins  in  a  plane  parallel  to  the  spar.  The  folding 
arrangement  of  the  plane  comprises  robust  hinge  fittings 
machined  fi'om  solid  steel  forgings,  and  the  trailing  edge 
"  fan  "  is  of  special  design. 

The  fuselage  structure  consists  of  spruce  longerons  and 
struts  braced  with  tie  rods.  The  tail  skid  operates  from  th(> 
rudder  box,  but  is  at  liberty  to  swivel. 

Tarticulars  as  to  dimensions  and  ])orformanco  of  this  typo 
of  machine  show  : — 

Climb-  0}  minutes  to  .'),00()  ft. 
Ceiling  -].'},.'jOO  ft. 
Weight— 8,500  ll)s. 

Span— 74  ft.  lOJ  in.  spread;  27  ft.  9^  in.  folded. 
Length — 44  ft.  2  in.  spread;  4(5  ft.  folded. 
Height— 1. '5  ft.  9  in. 

Propellers — 4-bladed,  9  ft.  10  in.  diameter. 

Wheel  track  of  each  chassis — 5  ft. ;  between  centre  lines 

of  chassis,  15  ft. 
Top  speed — 89  knots. 
Ijanding  speed — 4.3  knots. 
As  regards  the  previous  history  of  the  "  Kangaroo,''  it 
may  be  stated  that  the  type  was  originally  developed  during 
the    War    for   use    on    North    Sea    patrols  in  search  of 
siihniaiiiics,  and  achieved  considerable  success  in  this  duty. 


The  "Kangaroo    twin-engined  single-fuselage  Aeroplane,  by  the  Blackburn  Aeroplane  and  Motor  Co,  Ltd. 


this  is  not  a  true  commercial  load,  but,  of  course,  any 
regular  service  along  the  route  in  question  would 
necessitate  a  series  of  stations  supplied  with  spare  parts, 
thus  rendering  the  cargo  capacity  available  for  merchandise. 
This  load  will  be  carried  partly  in  the  holds  normally 
allocated  to  cargo  on  the  standard  machine  and  partly  in 
new  holds,  replacing  some  of  the  normal  cockpit 
accommodation. 

l,arge  size  tyres  are  fitted  suitable  for  landing  on  sandy 
country,  and  the  chassis  is  exceptionally  well  sprung. 

In  this  tvpe  of  machine  the  engines  are  accommodated 
in  streamline  nascelles  15  ft.  apart  on  either  side  of  the 
central  fuselage,  the  airscrews  ))eing  opposite  handed.  The 
mountings  are  of  steel  tube  throughout,  and  are 
independent  structures  attached  to  the  planes  by  pin 
joints.  Thus  they  are  readily  interchangeable  or  replace- 
able by  mountings  for  other  engines.  Sockets  fitted  in  the 
forward  extensions  of  the  engine  bearers  carry  standard 
honeycomb  radiators. 

The  tail  unit  is  of  the  biplane  type,  the  twin  fins  and 
rudders  being  situated  between  the  planes.  This  arrange- 
ment of  the  tail  not  only  lends  itself  to  the  construction 
of  a  compact  unit,  but  is  also  very  efficient  from  the  point 
of  view  of  stability.  A  pilot  can  fly  the  machine  for 
exceptionally  long  periods  with  both  hands  and  feet  off 
the  controls^  and  the  disposition  of  the  tail  surface  is  such 
that,  in  the  event  of  one  engine  failing,  the  machine  auto- 
matically corrects  itself  for  directional  control. 

The  main  plane  spars  are  of  channelled  spruce,  and  the 


It  need  hardly  be  said  that  long  oversea  journeys  of  this 
type  in  all  weathers  proved  an  excellent  test  of  reliability 
and  robust  construction.  The  commercial  machines  have 
had  a  number  of  successes  more  recently.  A  gold  medal 
was  won  at  the  Dutch  Aero  Show  last  autumn,  together 
with  substantial  monetary  success  in  passenger  carrying. 
Two  machines  were  selected  for  long  range  mail  journeys 
(London  to  Glasgow)  during  the  September  railway  strike, 
and  another  entered  for  and  made  a  good  attempt  in  the 
1919  flight  to  Australia,  reaching  Crete.  Another  machine 
has  been  selected  to  accompany  Mr.  Cope's  expedition  to 
the  South  Polar  regions,  it  being  destined  for  duty  on 
aerial  photography.  Recently  the  North  Sea  Aerial  and 
General  Transport,  Ltd.,  have  been  successfully  operating  ia 
small  fleet  between  Yorkshire  and  Holland,  acting  as  cargo 
carriers. 

It  should  be  added  that  the  competition  flight  to  India 
and  back,  for  which  the  "  Kangaroo  "  machine  is  entered, 
is  open  to  aeroplanes,  seaplanes,  or  airships,  and  is  not 
restricted  to  craft  or  crews  of  British  nationality.  A  con- 
siderable cargo  is  to  be  carried  throughout  the  journey. 
Se^-ere  time  limits  are  imposed  on  : — (1)  The  time  taken  for 
either  of  the  two  flights:  (2)  the  time  of  delay  between 
arrival  in  and  departure  from  India,  and  the  whole  flight 
is  to  be  carried  out  between  l\Iay  1  and  Gctober  31. 


The  Chinese  Engineering  and  Mining  Co.  has  declared 
an  interim  dividend  of  10  per  cent.  A  year  ago  5  per  cent, 
was  paid. 
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VEGETABLE-OIL  PRODUCTS  AND 
INDUSTRY  IN  BURMAH. 

BY  CONSUL  L.   P.  BRIGGS. 

The  oil-bearing  seeds  and  nuts  and  other  oil-yielding 
material  produced  in  Burmali  include,  in  the  order  of 
their  importance,  pea-nuts,  sesamum,  and  cottonseed. 
The  others  are  of  little  importance. 

There  are  no  reliable  statistics  showing  the  amount  of 
each  kind  of  oil-yielding  material  produced  in  Burniah, 
but  an  idea  may  be  obtained  from  the  acreage  planted  which 
has  been  as  follows  during  each  of  the  past  five  years 
I  according  to  the  Annual  Season  and  Crop  Report  of 
Burmah)  : 

Year  ended  .March  31 — 
Seeds.  1916.         1916.        1917.        1918.  1919. 

Acre*.        Acres.       Acres.       Acres.  Acres. 
Sesamum    ...  1,211,000  1,201,000   1,217,000  1,091,000  1,267,000 
Peanuts     ...      273,000     262,000     261,000     249,000  249,000 
Other  oilseeds       4,000        4,000        4,000        4,000  4,000 
Cotton       ...      291,000      187,000     233,000     247.000  372,000 

PRODUCTION    OF     OILSEEDS    SE8AMUM    AND  PEANUT 
OIL    CONSUMED    BY  NATIVES. 

The  estimated  annual  output  of  peanuts  during  period 
1915-1919,  according  to  the  final  forecasts  published  each 
year  in  the  supplement  to  the  Burmah  Gazette,  is  about 
95,000  tons:  that  of  sesamum  is  about  the  same.  Adding 
cottonseed  and  other  oilseeds,  the  total  annual  production 
of  Burmah  during  this  period  was  probably  nearly  200,000 
tons  per  year.  During  the  same  period  imports  of  oilseeds 
exceeded  exports  by  about  10,000  tons  per  year. 

Practically  all  the  oilseeds  produced  in  Burmah  result 
from  cultivation.  About  one-third  or  one-fourth  of  the 
crop — 50,000  or  60,000  tons — is  marketed  annually. 

The  oil-mills  run  principally  on  peanuts.  Most  of  the 
sesamum  and  a  great  deal  of  the  peanut  oil  is  manufactured 
and  consumed  by  the  cultivators.  It  is  used  principally  as 
human  and  animal  food.  The  peanuts  and  cottonseed  are 
practically  all  harvested.  Some  of  the  sesamum  seed  is  not 
extracted. 

MARKETING    RAW    MATERIALS    STORAGE  AND 
TRANSPORTATION. 

There  is  no  systematic  preparation  or  grac'ing  of  raw 
materials  prior  to  marketing.  ]{aw  materials  are  generally 
handled  in  gunny  bags,  52  by  3.3  inches. 

The  raw  products  are  usually  purchased  of  the  cultivators 
by  Chinese  produce  dealers,  and  by  them  sold  to  brokers 
acting  in  connections  with  the  mills.  The  oil  is  generally 
marketed  as  above  stated.  Brokerage  is  about  one-half  of 
1  per  cent,  of  the  value.  Most  of  the  brokers  and  Chinese 
dealers  have  godowns  where  they  store  their  own  j)urchases. 
Transportation  is  almost  .entirely  by  Irrawaddv  Fletil'  . 
Co.  s  steamers.  The  cost  varies  with  conditions.  This 
company  publishes  no  freight-rate  schedule. 

Peanuts  are  a  fairly  profitable  crop;  especially  has  this 
been  so  since  the  close  of  the  war  when  trie  oil  cake  has 
been  marketable.  Sesamum  seed  to  some  degree,  and 
cottonseed  almost  entirely,  are  by-products  of  the  cultiva- 
tion of  plants  for  other  purposes" 

CRUSHING    OF    RAW    MATERIALS    NUMBKR    OF  MILLS- 
QUALITY    OF    PEANUT  OIL. 

The  oil-bearing  materials  handled  or  crushed  are  mostly 
peanuts,  but  partly  sesamum  and  cottonseed.  These  oi'l 
mills  get'their  raw  materials  from  Burmah. 

The  number  of  oil  mills  in  Burmah  operating  in  1918 
under  the  Indian  Factories  Act— according  to  a  statement 
of  the  factory  inspector  -was  24.  These  mills  are  operated 
in  connection  with  cotton  mills  ,-ind  employ  ooltonseeds  anri 
peanuts.  Smaller  mills  produce  peanut  "oil  only.  Still 
other  small  mills  use  til  or  sesamum  as  raw  materials.  The 
larger  milLs  of  Upper  Burmah  generally  employ  stiuaio 
hydraulic  presses.  "  j      i  • 

A  chemical  test  of  the  peanut  oil  produced  bv  Jamal's 
Cottc,n  k  Produce  Co.  is  said  to  have  given  the "  followinti 
results  : 

Specific  (jrarity  at  60"  F. 
Solidifyini?  point,  d'  j;r'es  centigrade 
Saponification  value 
Iodine  valne 

P.eichert  .Meis.sl  value  for  5  frraini  of  oil 


0.918 
.3.3 
196.8 
83.86 
.3 


Butyro-refractometer  test  at  26°  C   62.75 

Free  fatty  acid*         ...               ...  1 

Chemical  analyses  are  made  by  the  larger  mills  of  l.ofli 
r;iw  materials  ;ind  produft^. 

VeOKTABLC-OIL    PRODUCTION     FUEL    USED    IN  THE 
MILLS. 

The  annual  production  of  vegetable  oils  in  Burmah 
(v/Wuh  has  varied  little  since  191,3)  is  about  fSO.OOO  tons  or 
|f5,W),000  gallons:  that  of  oil  cake  is  about  .W.OOO  tons 
The  yield  of  oil  per  tf)n  of  raw  material  crushed  is  about 
'■'f)  per  cent.:  that  of  oil  cake  f;0  to  65  per  cent. 

In  lower  Burmah  paddy  husks  are  generally  used  as  fuel 
The  i-mt  is  nothing  or  negligible.    In  Upj.er  I'.urmah  (i  p 


Jlyingyan,  Pakokku,  Mandalay)  wood  is  generally  used.  It 
costs  about  5  rupees  per  ton.  There  has  been  practically  no 
change  in  the  cost  of  wood  since  191.'5.  excepting  that 
resulting  from  the  rise  in  the  value  of  the  rupee. 

HOURS    OF    LABOUR— NUMBER    OF    EMPLOYEES— WAGES. 
There  is  no  regularity  of   working   hours.       The  mills 
generally  run  10  or  12  hours  a  day  with  one  shift.    In  busy 
periods  the  larger  mills  employ  a  night  shift'  also.  The 
larger  mills  run  practically  all  the  time. 

The  annual  reports  of  the  factory  inspector,  Burmah, 
for  the  years  1913-1918  give  tlu^  average  daily  number  of 
employees  for  the  15  principal  factories  (not  including, 
however,  those  large  factories  operated  in  connection  with 
cotton  ginning  and  pressing  mills)  as  follows  :  1913,  731  ; 
1914,  540:  1915,  603:  191fi,  638:  1917,  676;  1918,  697.  The 
factories  omitted  from  the  above-mentioned  reports  would 
probably  bring  the  total  number  of  employees  to  at  least 
1,(X)0  per  year.  The  wages  of  the  employees  of  these  mills 
probably  do  not  average  more  than  8  annas  ($0.16  to  $0.20) 
per  day. 

]\fost  of  the  vegetable  oil  and  a  large  proportion  of  the 
oil  cake  produced  in  Burmah  are  consumed  locally.  All  the 
vegetable  oil  and  oil  cake  produced  in  Burmah  is  shipped 
from  Rangoon.  A  fair  proportion  is  produced  in  that  citv 
and  vicinity.  The  balance  is  brought  down  by  the  vessels 
of  the  Irrawaddv  Flotilla  Co.  from  100  to  50O  miles. 
Practically  all  the  oil  and  cake  is  exported  by  the  large 
mill  owners.  Nearly  all  the  oil  and  cake  in  Rangoon  is 
stored  by  the  owner,  who  is  also  the  producer. 

The  general  effect  of  the  war  on  the  industry  has  been 
very  small.  Some  new  markets  have  been  opened,  but  as 
yet  there  are  no  definite  plans  for  readjustment. 


VEGETABLE-OIL   INDUSTRY  IN 
NORTH  MANCHURIA. 

Soya  beans  and  hempseed  are  the  only  oil-bearing 
materials  produced  in  commercial  quantities  in  North 
Manchuria.  The  annual  yield  of  soya  beans  is  given  at 
about  800,000  tons,  whilst  the  production  of  hempseed 
averages  about  20,000  tons  per  annum.  All  but  some  10  per 
cent,  of  the  production  is  taken  l)y  the  oil  mills. 

In  North  Manchuria  only  the  .soya  bean  is  crushed  for  oil 
to  any  commercial  extent.  A  small  quantity  of  hempseed 
is  used,  but  this  is  not  of  much  importance.  The  oil  mills 
in  North  Manchuria  draw  their  supplies  of  raw  materials 
solely  from  the  Harbin  district.  No  raw  materials  are 
imported.  An  .American  Consular  report  from  Harbin  gives 
tho  number  of  oil  mills  operating  in  that  district  as  25, 
owned  by.  Chinese  with  one  exception.  The  mills  have  met 
with  great  success,  and  their  profits  in  1918  and  the  first 
{)art  of  1919  were  large.  The  war  has  had  the  effect  of 
greatly  increasing  the  bean-oil  industry  in  North 
Manchuria.  In  1918  and  the  first  half  of  1919  all  of  the 
mills  are  said  to  have  earned  handsome  profits.  It  should 
bo  pointed  out,  however,  that  the  Chinese  Eastern  Railway, 
in  order  to  encourage  the  oil  industry  along  its  line,  gives 
preference  to  oil  shippers  as  against  shippers  of  beans — 
that  is,  in  the  supplying  of  cars,  which  are  always  scarce, 
the  oil  dealers  have  preference  over  bean  shippers.  This 
has  had  tho  effect  of  stimulating  the  oil  industry  in  the 
district.  It  is  generally  understood  that  labour  and  other 
charges  are  higher  here  than  in  South  Manchuria;  and  were 
this  preferential  treatment  on  the  part  of  the  railway 
removed  it  is  probable  that  the  oil  industry  would  not  prove 
quite  so  profitable  as  it  is  at  present.  But  in  spite  of' these 
difficulties  and  the  difficulties  of  currency,  the  industry  has 
a  promising  future,  and  the  indications  are  that  it  will 
continue  to  increase  from  year  to  year  in  importance  and 
extent. 

With  the  exception  of  the  single  foreign-owned  mill  (a 
British  concern  controlled  by  Russians,  which  has  modern 
machinery),  the  oil  mills  use  only  hand  presses,  and  their 
machinery  is  far  from  modern.  The  beans  are  fir.st  heated 
and  then  pa.ssed  through  grinders.  The  meal  is  .steamed, 
and  is  then  ready  for  the  press.  The  cakes  are  formed  by 
placing  tho  meal  in  gra.ss,  which  in  turn  is  confined  in  a 
sort  of  hooj).  The  grass  is  folded  over  and  the  entire  mass 
IS  slipped  into  the  press.  The  hoop  is  removed  and  the 
press  closed  down.  The  grass  prevents  the  meal  from 
escaping,  as  the  press  is  tightened  and  allows  the  oil  to 
ooze  out.  When  the  cake  is  taken  out  of  the  press  the 
grass  is  removed.  The  average  weight  of  these  cakes  is 
f')3.2  jjonnds.  The  machinery  in  u.se  in  these  mills  is  .solely 
of  Fnglish  and  German  manufacture,  the  pres.ses  being 
worked  by  hand.    A  fair  average  (piality  of  oil  is  produced. 

Since  1918  six  new  mills  have  been  erected  and  have  begun 
operations;  several  more  are  in  process  of  construction  and, 
in  addition,  a  large  mill  to  be  oquipjied  with  modem 
machinery  is  being  planned  by  certain  Chinese  interests. 
No  mills  have  been  abandoned  in  recent  vears. 
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There  are  no  plans  for  readjustment  further  than  the 
building  of  new  mills  with  rather  more  modern  machinery 
than  is  at  present  in  use.  It  is  possible  that  in  the  course 
of  another  year  Harbin  may  see  the  erection  of  a  modern 
mill  employing  the  extraction  |)roces,s,  but  this  is  not  yet 
assured.  With  such  readjustment  it  would  appear  that 
production  will  be  steadily  increased. 


MINERAL  OUTPUT  OF  THE  HOKKAIDO, 
1917-1919. 


The  following 

statistics  s 

how  the 

output  of  n 

inerals  in 

the  Hokkaido  in 

the  years 

1917  to  1919  :— 

1919. 

1918. 

1917 

Gold  

..  Momme 

71,284 

14.427 

17,488 

Silver 

..  Momme 

819,205 

010,468 

861,928 

Copper 

KiQ 

2,204,094 

2,152,0;{0 

2,511,074 

Coi)por  (  re  ... 

Kan 

66,270 

79,977 

Pig  iron 

Ton 

5,270 

1,064 

Quicksilver  ... 

Kin 

1,050 

4,270 

3,671 

Zinc  ore 

Ton 

1,739 

4,477 

4,861 

Lead  ore 

Kan 

483,591 

269,051 

Iron  ore 

Ton 

137,000 

91,234 

37,250 

Cromium  iron  ore  . 

Kan 

186,700 

353,383 

339,237 

Petroleum  ... 

Koku 

7,851 

7,571 

5,762 

Coal  

Ton 

4,650,000 

4,135,561 

3,014.640 

Manganese  ... 

Kan 

1,627,800 

2,208,969 

2,125,531 

Sulphur  (crude)  . 

Ton 

31,020 

37,801 

66,33, 

Sulphur  ore... 

Ton 

12,300 

19,416 

12,31, 
11,21* 

Gold  Dust  ... 

Monime 

430 

4,515 

Platinum  ... 

Moinme 

l,:}oo 

420 

1.06« 

The  output  figures  ff^r  1919  are  estimated. 
1  momme='I325  ok.  or  3.7505  grammes. 
1  kin  =  160  momme  =  21*  16436  oz. 
I  kan=1000  momme=132'2  oe. 
1  koku=39-7  gallons. 


SUGGESTIONS  FOR  AVOIDING  DELAYS 
DUE  TO  FAULTY  MARKING  OR 
SHIPPING. 

A  tirm  in  Yokohama  has  evolved  a  metliod  of  avoid- 
ing complications  and  delays  due  to  faulty  marking, 
shii)])ing  methods,  or  other  such  causes,  which  may 
offer  welcome  suggestions  to  other  foreign  traders.  To 
each  order  they  attach  copies  of  a  printed  form,  on  which 
appear  the  following  instructions,  divided  into  two  groups. 
(1)  Compulsory  :  Invoice  in  quadruple,  signed,  and  at  least 
one  copy  on  substantial  paper.  Typewritten  invoices  are 
preferred  to  hand  written.  Consular  certificate  or  origin  is 
required  for  soap,  talcums,  tooth  jjowders,  pastes,  olive  oil, 
and  all  perfumed  articles.  Insure  against  all  risks, 
including  pilferage  and  breakage.  Distinctly  mark  on  the 
policy  that  inspection  of  breakage,  etc.,  can  be  carried  on 
in  our  own  warehouses.  The  insurance  policy  must  be  made 
payable  to  our  agent  in  Yokohama.  A  distinct  number  must 
be  affixed  to  each  case  or  strap.  Cases  exceeding  $500  gold 
per  freight  ton  of  measurement  must  bo  especially  declared 
on  the  bill  of  lading  and  freight  jjaid  to  correspond.  (2) 
Desirable  :  Send  one  copy  of  the  invoice  ahead  or  fiome  other 
means  of  indicating  what  goods  are  being  shipped 
immediately.  Goods  to  be  packed,  whenever  possible, 
according  to  the  classification  of  this  indent,  to  save  time 
at  customs  assessment.  An  entirely  separate  sheet  of  invoice 
is  desirable  for  each  case,  so  that  more  than  one  customs 
officer  can  work  on  the  shipment  simultaneously.  The 
gross  weights  of  each  item  is  desirable  on  the  invoice,  to 
facilitate  the  assessment  of  duties  that  arc  calculated  by 
weight.  Discounts  should  be  taken  off  each  individual  item 
before  carrying  it  out.  Customs  frequentl.v  ignore  discounts 
ajjpearing  at  foot  of  invoice,  and  this  materially  affects  the 
sum  paid  as  duty  where  heavy  amounts  ad  valorem  are  to 
be  paid. 


The  Government  Electrical  Engineer,  Kuala  Lumpur, 
Federated  Malay  States,  will  be  glad  to  receive  lists  of 
electric  lifts,  washing  machines,  irons,  vacuum  cleaners,  and 
fittings  suitable  for  a  large  hospital;  also  of  current  limiters 
of  small  sizes. 

Dorman,  Long  &  Co.  Ltd.,  the  structural  engineers  of 
Middlesborough-on-Tees,  have  declared  a  dividend  of  4  per 
cent,  free  of  tax  on  the  Ordinary  shares  for  the  half  year 
ended  March  31. 


INDUSTRIAL  RESEARCH  IN  GREAT 
BRITAIN. 

The  following  are  some  of  the  Research  Associations  which 
have  been  approved  by  the  Department  of  Scientific  and 
Industrial  Research  as  complying  with  the  conditions  laid 
down  in  the  Government  scheme  for  the  encouragement  of 
industrial  research,  and  have  received  licences  from  the 
Board  of  Trade  under  Section  20  of  the  Companies' 
(Consolidation)  Act  of  1908  : — The  British  Iron  Manu- 
facturers'    Research     Association     (Atlantic  Chambers, 


HADFIELDS  Ltd. 

\zT,z:^-s:oo%.\  East  Hecla  and  Hecla  Works,  Sheffield,  England. 


Works  area 
over  200  acres. 


HADFIELD'S  PATENT 

Manganese  Steel 

IS  UNSURPASSED  FOR  DREDGING  MACHINERY 


TRADE  MARK. 


ORDINARY  STEEL 
FORGED     PIN  AFTER 
THREE  MONTHS' 
WEAR. 


HADFIELDS'  PATENT 
"ERA"  MANGANESE 
STEEL  PIN  AFTER 
THREE  YEARS'  WEAR. 


STrEL   CASTINGS   OF    EVERY    DESCRIPTION    FOR    DREDGER  BUILDERS. 
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Manufacturers  of 

STEEL  FORGINGS 

for  Marine  and  other  Engineering  purposes. 


Complete  Stone  Breaking 
and  Ore  Crushing  Plants. 
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Brazennose  Street,  Manchester);  the  British  Portland 
Cement  Research  Association  (6,  Lloyd's  Avenue,  London, 
E.C.3I;  and  the  British  Non-Ferrous  Metals  Research 
Association  (29,  Paradise  Street,  Birmingham).  The  British 
Refractory  ^Materials  Research  Association  and  the  Scottish 
Shale  Oil  Research  Association  have  been  approved  by  the 
Department,  but  not  yet  licensed  by  the  Board  of  Trade. 
The  memorandum  and  articles  of  association  of  the  British 
Electrical  and  Allied  Industries  Research  Association  are 
under  consideration,  while  the  Users  of  Liquid  Fuels  are 
engaged  in  preparing  their  memorandum  and  articles  of 
association. 


BOOKS. 


THE  THEORY  AND   PRACTICE  OF  AEROPLANE 
DESIGN. 

By  S.  T.  G.  Amheirs,  B.Sc,  and  S.  F.  Benson,  B.Sc. 
London:  Chapman  iV-  Hall,  Ltd.    15s.  6d.  net. 

This  book  is  one  of  the  "  Direc'tly-L'seful  Technical  Series  '' 
intended  to  occupy  a  position  midway  between  theory  and 
pract'ce,  and  the  present  volume  will  be  found  of  use  to 
designers,  draughtsmen  and  students.  It  also  has  much  of 
interest  to  the  general  reader.  Care  has  been  devoted 
throughout  to  the  preparation  and  production  of  diagrams 
and  tables.  A  special  feature  has  also  been  made  of  illus- 
trative examples,  a  large  number  of  which  are  included. 
The  subject  has  been  presented  in  a  complete  and  logical 
manner,  and  the  principles  enunciated  have  been  applied 
to  the  lay-out  of  a  complete  machine.  The  authors  have 
had  valuable  assistance  in  arranging  their  work,  and  they 
have  provided  a  reliable  text  book,  the  need  for  which  has 
long  been  recognised.  Of  course,  the  qualifications  of  the 
aeronautical  engineer  and  design  include  a  good  knowledge 
of  mathematics  and  physics:  of  the  graphic  representation 
of  laws,  of  the  fundamental  theorems  in  theoretical 
mechanics,  and  various  theorems  in  applied  mechanics,  and 
the  real  value  of  the  work  as  a  text  book  is  for  those  possess- 
ing such  knowledge.  The  book  comprises  chaptei-s  on  the 
principles  and  materials  of  design  :  the  properties  of  aero- 
foils; stresses  and  .strains  in  aeroplane  construction  ;  design 
of  wings,  fuselage,  chassis  and  airscrew  and  control  surfaces; 
stability  and  performance.  Special  importance  will  attacli 
to  Chapter  XIII.,  which  embodies  the  application  of  the 
principles  advanced   in   preceding   sections.     The  general 


trend  of  aeroplane  design  is  treated  at  some  length  in  the 
final  chapter,  and  the  work  is  well  illustrated. 

STEAM    BOILER  CONSTRUCTION. 

Bi/  Edicard  G.  HiUer,  M.Inst.C.E.,  Manchester.— The 
National  Boiler  &  General  Insurance  Co.,  Ltd.  3s.  Od. 
net,  or  bound  full  cloth,  5s.  net. 
The  little  work  comprises  the  rules  of  the  National  Boiler 
and  (ieneral  Insurance  Co.  with  notes  on  material,  construc- 
tion and  design  of  steam  boilers  and  similar  vessels.  Its 
contents  are  of  the  most  practical  nature,  and  are  based  on 
the  experience  of  the  National  Co.,  of  which  the  author 
is  the  chief  engineer,  and  on  experiments  by  various 
authorities.  Whilst  the  book  is  particularly  useful  for 
designing  boilers  intended  to  satisfy  the  requirements  of 
the  Insurance  Co.,  it  will  be  found  of  value  wherever  know- 
ledge is  sought  as  to  efficient  design  and  construction  of 
steam  boilers  for  land  purposes.  Chapters  are  given  on 
the  testing  of  materials,  external  shells,  riveting  and  weld- 
ing. Openings  in  shells.  Flat  and  cambered  ends.  Fur- 
nace and  flue  tubes  for  horizontal  boilers.  Separate  chapters 
are  also  given  to  the  various  types  of  boilers,  including 
marine  dry-back  and  water-tube ;  also  to  the  subjects  of 
hjdraulic  tests,  boiler  fittings  and  setting.  For  the  pur- 
pose of  the  present,  the  second  edition,  new  sections  dealing 
with  steam  pipes  and  superheaters  have  been  added,  and 
the  whole  of  the  notes  have  been  revised.  The  book  is  well 
illustrated  and  indexed. 


PERSONALIA. 


Mr.  J.  A.  Brodie  has  been  elected  president  of  the  Insti- 
tution of  Civil  Engineers,  with  Mr.  W.  B.  Worthington, 
Dr.  W.  H.  Maw,  Mr.  C.  X.  Morgan,  and  Mr.  B.  Mott  as 
vice-presidents.  Other  members  of  the  council  are  Mr. 
E.  A.  S.  Bell,  Dr.  C.  C.  Carpenter,  Colonel  R.  E.  B.  Cromp- 
ton.  Mr.  M.  Deacon,  Sir  Archibald  Denny,  Bart.,  Sir 
William  H.  Ellis,  Mr.  A.  Gordon,  Mr.  W.  W.  Grierson,  Sir 
Robert  A.  Hadfiekl,  Bart.,  Sir  Brodie  H.  Henderson,  Mr. 
E.  P.  Hill,  Mr.  G.  W.  Humphreys,  Mr.  Summers  Hunter, 
.Mr.  H.  G.  Kelley,  Mr.  C.  R.  S.  Kirkpatrick,  Mr.  J. 
Marchbanks,  Mr.  H.  H.  G.  Mitchell,  Engr.  Vice-Admiral 
Sir  Henrv  J.  Oram,  Mr.  F.  Palmer,  Captain  H.  Riall 
Sankey,  Sir  John  F.  O.  Snell,  Mr.  W.  A.  P.  Tait,  Mr. 
A.  M.  Tippett,  Mr.  E.  F.  C.  Trench,  Prof.  W.  H.  Warren, 
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Naphthalenes 
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and  Sir  Alfred  F.  Yarrow,  Bart.  This  Couiitil  will  take 
office  on  the  first  Tuesday  in  November,  1920. 

Dr.  J.  H.  Andrew  has  been  appointed  to  the  Chair  of 
Metallurgy  in  the  Royal  Technical  College,  Glasgow,  vacant 
by  the  transfer  of  Dr.  Desch  to  the  University  of  Sheffield. 
Since  June,  1914,  ho  lias  been  chief  of  the  met«allurgi(al 
research  department  of  Sir  W.  G.  Armstrong,  Whitworth 
&  Co.,  Ltd.,  Manchester. 

Mk.  W.  G.  G-r.k\  has  resigned  his  appointments  of  com- 
mercial manager  and  director  of  James  Dunlop  &  Co., 
Ltd.,  and  has  become  manager  director  of  the  Steel  Com- 
pany of  Scotland,  Ltd. 

Mr.  a.  Bonnin  has  been  elected  chairman  of  the  Wall- 
send  Slipway  and  Engineering  Co.,  Ltd.,  and  Mr.  W.  B. 
Pickering,  of  Hadfields,  Ltd.,  has  been  elected  to  a  seat 
on  the  boai'd. 

The  late  Mr.  Claud  Hamilton,  managing  director  of 
Claud  Hamilton,  Ltd.,  engineers,  Glasgow,  left  personal 
estate  of  the  value  of  .£203,491 

The  late  Mr.  R.  J.  Wale^,  joint  assistant  managing 
director  of  T.  W.  Ward,  Ltd.,  the  well-known  Sheffield  firm, 
left  estate  valued  at  ,£2(),251. 

The  late  Mr.  R.  N.  Jackson,  chairman  of  P.  R.  Jackson 
&  Co.,  Ltd.,  of  Salford,  left  £128,330  gross  and  £93,178 
net  personalty. 

Thh  gross  value  of  the  estate  of  the  late  Mr.  J.  R. 
Nisbet,  managing  director  of  the  Bowden  Wire,  Limit«d, 
is  £21,219. 

The  death  took  place  last  month  of  Mr.  J.  Metcalfe,  a 
director  of  Davies  &  Metcalfe,  Ltd.,  Romiley,  near  Man- 
chester. 

The  late  Sir  John  Jackson,  the  well-known  contractor, 
left  £.504,7fi4  net  personalty. 


TRADE  NOTES. 


The  accounts  of  Beyer,  Peacock  &  Co.,  Ltd.,  the  loco- 
motive manufacturers,  of  Manchester,  show  profit  for  four 
years  ended  Dec.  31,  1919,  £309,664;  hrought  forward  from 
1915,  £6,581 ;  amount  transferred  to  reserve,  £30,00(J ;  pre- 
ference dividend  for  3i  years,  £57,750;  ordinarv  dividend, 
10  per  cent,  for  three  years,  £60,000:  available",  £178,496; 
final   preference   dividend  paid   January,   1920;  ordinary 


dividend,  10  per  cent.,  for  year  1919,  £20,000;  deprecia- 
tion of  Government  securities,  etc.,  £10,'000;  reserve 
account,  £30,000;  carried  forward,  £110,245.  The  direc- 
tors have  under  consideration  a  scheme  for  the  extension 
of  the  Avorks  buildings,  and  a  new  boiler  shop  is  at  the 
present  time  in  course  of  erection.  Additional  expenditure 
« ill  thus  be  required  for  new  machinery,  and  further  work- 
ing capital  will  be  needed.  The  directors,  therefore,  in 
order  to  provide  for  these  and  jwssible  future  require- 
ments, have  decided  to  recommend  that  the  authorised 
capital  be  increased  by  £800,000.  It  is  also  proposed  to 
alter  the  articles  of  association  so  as  to  permit  of  the 
capitalisation  of  undivided  profits. 

Fellows  Magneto  Co.,  Ltd.,  of  London,  announce  a 
dividend  of  25  per  cent,  on  the  ordinary  shares,  against 
24  per  cent.  The  preference  shares  receive  a  participating 
dividend  of  1^  per  wnt.,  making  a  total  of  9^  per  cent, 
for  the  year,  the  same  as  for  last  year.  The  company  was 
formed  as  a  direct  outcome  of  the  war  and  the  withdrawal 
of  German-made  magnetos  from  the  market. 

The  report  of  Johnson  &  Phillips,  Ltd.,  the  electrical 
engineers,  of  London,  shows  maintenance  of  buildings, 
plant,  etc.,  £2i7,00K);  profits,  £89,964;  brought  forward, 
£20,510;  dejjreciation,  £12,198;  income-tax  and  excess 
profits  duty,  £16,375:  dividend,  12^  per  cent.,  less  tax; 
carry  forward,  £33,170, 

Sir  Robert  Horne,  President  of  the  Board  of  Trade, 
replying  to  a  memorandum  from  the  exhibitors  of  the 
recent  British  Industries  Fair,  states  that  ever  since  1915 
the  (support  given  by  manufacturers  had  steadily  incre€used, 
and  the  Fair  may  now  be  regarded  as  permanent. 

Amongst  the  returns  of  new  companies  officially  issued 
appears  the  name  of  Brooks  &  Doxey  (1920),  Ltd.  Capital 
£1,000,(X>0  in  £1  shares.  Registered  office:  Uriion  Iron 
Works,  West  Gorton,  Manchester. 

The  directors  of  the  English  Electric  Co.,  Ltd.,  recom- 
mend a  dividend  of  8  per  cent.,  less  tax,  on  the  ordinary 
shares  for  1919,  carrying  forward  £45,302. 


FAR  Eastern  Merchants  have  for  disposal  large  stocks  of  Metals 
(list  on  application),  suitable  for  Ship3'ards,  Engineering 
Works,  etc. — Apply  Box  2404,  Leathwait  &  Simmons,  5,  Birchin 
Lane,  London,  K.C.3. 


FOR  TOWN'S 
OR  SUCTION 
PRODUCER 
GAS. 


RELIABLE, 
ECONOMICAL 

AND 

SIMPLE. 


The    Highest    Grade    Gas    Engines    in    the  World. 

CROSSLEY  BROTHERS,  LTD., 

MANCHESTER  Telegrams  :"  Ga.engine,  Manchester,"  ENGLAND 

Codes:  A.I    A. B.C.  4th  &  5th  Editions,  Liebers.  Western,  Engineering,  2nd  Ed.,  Alhs  Chalmers,  McNeil  ( 1908),  Bentleys.  Private, 
CALCUTTA  :  Crossley  Bros.,  Ltd.,  5,  Fancy  Lane,  I  MADRAS  :  Madras  En^ineerini!  Company. 

Government  Place,  FEDERATED  MALAY  STATES  : 

BOMBAY  :  J.  E.  Minnitt.  Ltd..  Ballard  Road.  I  James  Craig.  Limited,  Klang. 

S^le  Age  tl<  for  China— kUx.  Rosi  &  Co..  4,  D;!  Voiux  Rl.,  Hong  Konj.      AUx.  Rois  &  Co..  12,  Hankow  Rd.,  Shanghai.      Alex.  Ro)s  &  Co.,  3,  Kiaht  Rd.  Swatow. 
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GLENIFFER 

{As  supplied  to  the  British  Admiralty) 

MARINE  &  STATIONARY  MOTORS 


THE  SIMPLEST  ENGINE  MADE. 


FUELS  :    Petrol,    Paraffin,    Naphtha,  or 
Alcohol. 

SIMPLICITY,  ACCESSIBILITY.  AND 
RELIABILITY 

are   the   special   features  on   which  these 
Engines  have  won  their  fame. 

They  can  be  worked  successfully  by  anyone 
without  the  slightest  mechanical  knowledge 

RANGE  OF  MODELS :  4  TO  50  B.H.P. 


GLENIFFER   MOTORS,  LTD., 


Telegrams:  "Glengine,  Glasgow." 


ANNIESLAND,  GLASGOW. 


Sir  WILLIAM  ARROL  d  Co.^ 

Dalmarnock  Ironworks,  BRIDGETON,  GLASGOW. 

Cables:      TAY,  GLASGOW." 

London   Offices  :   66,   VICTORIA   STREET,   WESTMINSTER,  S.W. 

Shanghai  Office  :  43,  KIANG8E  ROAD  (P.O.  Box  243).  Tel.  :  "  REBRITMAN,  SHANGHAI.  " 


Hydraulic  Macliinery. 

Temperley  Transporters. 
Steel   Framed  Buildings. 


CRANES  Of  all  Classes. 

BRIDGES. 

structural  Steelwork. 


Crane  Department:   PARKHEAD,  GLASGOW. 


STANTON  IRONWORKS  CO.,  LTD 

TeUphone— 86,  ILKESTON,  ENGLAND.  Telegraphic  Address— STANTON  ALFRETON.  ENGLAND. 

Postal  Address— Nr,  NOTTINGHAM,  ENGLAND. 

Annual  Output  of  Castings  120,000  Tons. 


Ma^ 

of 


ers 


CAST-IRON  PIPES 

I  i  in.  to  72  in.  diameter,  and  irregula,  castings  for  GAS,  WATER,  and 
SEWERAGE    Works.    Steam,    Hydraulic,    Electrical,   and    Pump  Installations 


CAST-IRON  TANKS.  COLUMNS.  GIRDERS,  WELL  CYLINDERS,  TUNNEL  PLATES.  SC. 
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HELSBY 

CAB-TYRE  SHEATHED  CABLES 

Made  in  accordance  with  the  standards  of  the  Cable  Makers'  Association,  of  which  we  are  Members. 

PATENT    No.  3996/11. 


H  TN  these  strenuous  days  when  time  counts  above  all  things,  the 
risk  of  delay  arising  through  the  breakdown  of  movable 
Cables  in  Collieries,  Chemical  Works  and  other  places  where 
the  working  conditions  are  exceptionally  onerous,  can  be  largely 
discounted  by  the  use  of  these  Cables. 

H  The  highest  tribute  to  their  outstanding  merit  is  the  extensive  and 
growing  demand  which  exists  for  this  type  of  protection. 


BRITISH  INSULATED  &  HELSBY  GABLES. 

LIMITED, 

HELSBY,   Nr.  WARRINGTON. 
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RICE  MILLS 


for  ALL  OUTPUTS. 


HULLERS. 

•  SEPARATORS. 
CONES. 

POLISHERS. 
SCREENS. 

6LAZERS. 
ELEVATORS 

CONVEYORS, 

ETC.  ETC. 


for  ALL  COUNTRIES, 


ENGINES. 

PUMPS. 
BOILERS. 

CHIMNEYS. 
SHAFTING. 

BELTING. 
STORES. 

ETC.  ETC. 


DOUGLAS  &.  GRANT,  Ltd.,  Kirkcaldy,  Scotland. 

Cable  ADDRESS  For  H  ead  Office  :  "DOUGLAS.  KIRKCALDY." 

ALSO  AT 

Ban  Mai,      75,  Merchant  St.,     P.O.Box  14,    DOUGLAS  &  GRANT  et  Cie,  DOUGLAS  &  GRANT  et  Cie, 

BANGKOK,      RANGOON.      Tnumboo  Chelty  St.,     40  &  41 ,  Quai  de  Belgique,  HAIPHONG,  TONKIN, 

SIAM.            BURMA.            MADRAS.          .SAIGON,  INDO-CHINA.  INDO-CHINA. 

AND  REPRESENTED  BY 

REPRESENTATION  FOR  BRITISH  MANUFACTURERS,  LTD.,  Shanghai  and  Hankow,  CHINA. 
Messrs.  DODWELL  &  CO.,  Ltd.,  HONGKONG. 


Oil  Mill  Installations. 


We  specialise  in  the  manufact«fe 
of  the  most  modem  machines 
fcr  treating:  every  known  Oil- 
yielding  Seed,  and  shall  be  glad 
to  quote  either  for  Single  Ma- 
chines or  for  Complete  Plant?, 
and  to  give  full  infornnation  as 
to  output  obtainable.  Our  Plant 
is  largely  used  all  the  world  over. 


Self'Contained  Anglo-American  Oil  Mill.    To  crush  and  press  Linseed, 
Cotton  Seed,  Rape,  Sunflower,  Mustard  and  similar  seeds. 


GREENWOOD  &  BATLEY,  Ltd. 


LEEDS 


Cablci—  CodeH— Al.  ABC  (4th  and  .Oth  K  litions), 

"Grcnwood  I>;f;ds."  Liober'n,  Western  Union,  KngitinorinL' a  Hontley's. 
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THE 


North  Eastern  Marine 


Engineering  Co.,  Ltd, 


WALLSEND-on-TYNE  (Head  Office)         and  at         SUNDERLAND,  ENGLAND. 

Telegramsi  "NEWS.  WALLSEND."  "NEWS.  SUNDERLAND." 


^ESIGNERS,  Builders,  and  Repairers  of  Reciprocating  and  Turbine  Engines  and  Boilers 
for  all  classes  of  vessels.    Manufacturers  of  Engine  Room  Auxiliary  Machinery. 

I^PECIAL  facilities  for  the  manufacture  of  Superheaters  for  Marine  Boilers,  Propeller 
Shafts  and  Forgings  in  rough  or  finished  state. 

JRON  and  Brass  Castings  of  all  kinds  and  compositions  undertaken. 

■yHE   Foundries   are   scientifically    controlled   by   Firm's   Metallurgical  Laboratory. 

ENGINES  AND  BOILERS  OR  COMPLETE  SETS  OF  MACHINERY  BUILT  FOR  EXPORT. 
FITTING  OUT  SUPERVISED  IF  REQUIRED 


London  Office  I  iverpool  O.'ficc  : 

22,  Billiter  Street,  London,  E.C.3  529,  Tower  Building,  Water  Street. 

Telegrams:  "NEMERIO,  FEN,  LONDON."  Telegrams:  "SKILFUL,  LIVERPOOL." 


cS^'Tiri  niHP  CRUDE  OIL-— ^> 

A  riLLUIIln  1i"v^°,'i„VhT  engines 


USES  SAME  OILS  AS  DIESEL  ENGINES.   ^^tfflBj^^  ^"'^"^"^ 

NO  WATER  INJECTION.  .^^mmmm^^  fbee. 


•-From  Photo  of  SO-B.H.P.  FIELDING«Patent  Semi-Diese!  CRUDE  OIL  ENGINE. 

FIELDING  &  PLATT,  ltd  = ' 

Contractors  to  the  British  and  Foreign  Governments. 
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RANSOM ES  &  RAPIER,  Ld., 


FOR 


RAILWAY  PLANT. 

TURNTABLES,  TRAVERSERS,  TANKS,  PUMPS,  WATERCRANES, 


EMPIRE 
Roller  Bearings 
for 

Rolling:  Stock 
and  Factories 

"STONEY" 
SLUICES. 


BREAKDOWN 

and  other 
CRANES. 


SWING 
BRIDGES. 


32, 


"  Stokes  "  Patent  Travelling  Crane,  working  load 
20  tons  at  19  feet  radius. 

HYDRAULIC     BUFFER  STOPS 

(NOT  ORDINARY  ROLLING  STOCK  BUFFERSi. 
Addres)  all  inquiries  and  Correspondence — 

Victoria   Street,  LONDON, 


S.W.I 


Telegrams  &  Cables  : 
Ransomes  Rapier,  London.  Sluice,  London. 


ABC,  5th  Edition. 


Telephones  : 
4891  &  4892  Victoria.         904  Ipswich. 


Jardine^  Matheson  &  Co.^ 


CHINA. 


LIMITED. 


iiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


iiiiiiiiii 


iiiiiiiiiii 


iiiiiii 


Government  ContrsLctors. 

Purchasing  Agents  for  The  British  and  Chinese 
Corporation,  Ltd.  The  Chinese  Central  Railways,  Ltd. 

Suppliers  of  all  classes  of  Machinery,  Cotton  Mills,  Weaving 
Plants,  Electric  Power  Stations,  Railway  Material,  &c.,  &c. 

SOLE  AGENTS  IN  HONGKONG  AND  CHINA  FOR— 

Edgar  Allen  &  Co.,  Ltd. 

Associated  British  Machine  Tool  Makers,  Ltd. 
W.  &  T.  Avery,  Ltd. 
W.  J.  Bates  &  Co.,  Ltd. 
Brooks  &  Doxey,  Ltd. 

Bells  United  Asbestos  Company,  Limited 

(Shanghai  and  North  China). 
Chubb  &  Sons  Lock  &  Safe  Company,  Ltd. 

'Shanghai  and  North  China). 
Cook  &  Co. 

Hugh  Kershaw  &  Co  ,  Ltd. 
Morsfall  &  Bickham,  Ltd. 
Imperial  Light,  Ltd. 

Westinghouse  Brake  Co 


Linotype  &  Machinery,  Ltd. 
Henry  Livesey,  Ltd. 
Marshall,  Sons  &  Co.,  Ltd. 
Meredith  Jones  &  Sons. 
Merryweather  &  Sons,  Ltd. 
Pulsometer  Engineering  Co.,  Ltd. 
Railway  Signal  Co.,  Ltd. 
F.  R.  Rand  &  Co.,  Ltd. 
Wm.  Simons  &  Co.,  Ltd. 
T.  &  W.  Smith,  Ltd. 
J.  Stone  &  Co.,  Ltd. 
Alfred  R.  Tattersall  &  Co. 
Wilson  Brothers,  Bobbin  Co.,  Ltd. 
Ltd. 


Illllllllllllllllllllllllllllllllllllllllllllllllll. 

LONDON   REPRESENTATIVES : 
Messrs.  MATHESON  &  CO..  Ltd.,  3,  Lombard  Street,  LONDON,  E.G. 
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FAIRFIELD  FOUNDRIES.  FAIRFIELD. 
MANCHESTER.  S.E 


Glyco  Metal  Co.  Ltd. 

 Chief  Offices  :   

8  &  9,  South  Parade 
MANCHESTER 

Telegrams:  "GLYCO.  MANCHESTER." 

A.B.C.  Codes,  4th  &  5th  EditioD. 

and  MA'CONI  CODE. 

//         W  \i7 %9  Copper  and  Nickel  Hardened  Anti-Friction 

uLlCO    BEARING  METALS 


Scientifically  Alloyed.    Every  Ingot  Alike. 
Always  the  same  Good  Quality. 

GLYCO  MAGNOLIA"  a  superior  White  Metal  for 
(Spec.  G.  9"8)    Bearings  up  to  200  lbs  Pressure,  and  especially 
for  SHAFTING.  PEDESTALS.  OIL  RING, 
TRAM    CAR  and  SUGAR  MACHINERY 
BEARINGS. 

"TURBO "  GLYCO  a  very  fine,  plastic  and  tough  metal 
(Spec.  G.  8-8)  for  every  type  of  ENGINE  and  MACHINE 
TOOL   BEARINGS,   contains    a  LARGE 
'  percentage  of  TIN.  We  guarantee  "  TURBO  •' 

GLYCO  to  give  equally  satisfactory  res  s  as 
the  highest  priced  TIN  alloys. 


HIGH-GRADE  TIN  BASE  BABBITT  METALS 

Second  to  none  on  the  Market. 

GLYCO  TIN  for  high-speed  Bearings  working  under 
(Spec.  G.  8-2)  light  and  medium  loads.     For  MOTOR  CAR. 

MOTOR  LORRY,  and  small  AERO  engine 
connecting  rod  Bearings.  Also  for  DYNAMO, 
MOTOR  and  high-speed  MACHINE  TOOL 
BEARINGS. 

"  MARINE  GLYCO  TIN  "  is  a  White  Naval  Bronze 
(Spec.  G.  7-8)  None  better  for  MARINE  ENGINE  BEAR- 
INGS, LOCOMOTIVES  and  other  heavy 
dutv.  such  as  INTERNAL  COMBUSTION 
ENGINE,  CRANK-PIN  and  Bearings  working 
at  very  high  speed. 


ANTI-FRICTION 

PLASTIC  GLYCO-BRONZE  BEARINGS 

Do  not  require  a  White  Metal  Liner, 

In  clean,  smooth  Castings.   To  Customers'  own  patterns  or 
drawings. 

The  most  durable  Metal  for  Rolling  Mill 
and  Tube  Mill  Bearings. 

UNSURPASSED  for  Camshaft— Crankend— Piston  Pin— 
Midbearing — Front  and  Rear  Axle — Gear  Box — Motor 
and  Dynamo  Bearings  of  Steam,  Oil  and  Petrol  Engines. 


Contractors  to 
THE  ADMIRALTY,  WAR  OFFICE,  AIR  BOARD, 
AND  TO  THE 
CROWN  AGENTS  FOR  THE  COLONIES. 


THE 


STAVELEY 


COAL  AND  IRON  CO  ,  LTD. 
CHESTERFIELD,  ENGLAND 


MAKERS  of  HIQH-CLASS 

Cast  Iron  Pipes 

FOR 

WATER^  6AS,  STEAM, 

DRAINAGE, 
HYDRAULIC  POWER  &c. 

1^  Inches  to  72  inches  diameter. 
In  all  lengths  and  for  all  pressures. 

ALSO  IN   METRIC  SIZES. 


GENERAL  FOUNDRY  WORK 

and  IRON  CASTINGS 


THE  BIRMINGHAM 
BATTERY  &  METAL  GO,  LTD, 


MANUFACTURERS  OF 


BRASS  &  COPPER  TUBES 

(SEAMLESS  AND  BRAZED) 
For  Locomotive,  Marine  and  other  Purposes. 


RRASS  SURFACE  CONDENSER 
TLBES. 

Brass  and  Copper  Sheets,  Wire  and  Rods,  Yellow 
Metal  Sheets  and  Rods,  Brazing  Solder,  Yellow 
Metal  and   Naval  Brass  Condenser  Plates,  etc. 


Selly  Oak,  Birmingham. 

Telegrams  :  "BATTERY,  SELLY  OAK." 
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CHINESE  INDEX  TO  BRITISH  MANUFACTURES. 

Giving  the  names,  addresses,  and  specialities  of  makers  in  the  Chinese  language. 


35 

W.  H.  ALLEN,  SON  &  CO..  LTD., 
Queen's  Engineering  V/orks, 
Bedford,  England. 

tddJ  %            i%    M            %    i%  ss 

W.  &  T.  AVERY.  LTD.,  51 
Soho  Foundry. 

Diriiiingnainf  cngianua 

£    ■         -f    'J^,  i^.         1^  A,  k 

56 

THE  BRITISH  ALUMINIUM  CO., 
LTD., 

109.  Queen  Victoria  Street, 

London,  England. 

iL  ^  l'^  it  ^  ^                 ^            %    Sk^  1% 

34 

EVERSHED  &  VIGNOLES,  LTD., 
Acton  Lane  Works,  Chiswick, 
London,  England. 

t  f   tft.             ^'^'^        ^'  -1^ 

3 

GLENFIELD  &  KE)«NEDY,  LTD. 

Kilmarnock,  Scotland. 

ALFRED  GRAHAM  &  CO.,  30 
St  Andrew's  Works, 

Crotton  Park. 
London,  England. 

t 

— \   — 

3a 

C.  E.  HEINKE  &  CO., 

Grange  Road, 
Btrmonduy,  ENGLAND. 

t  ^  -^1      A  -t.  1^          '-^^     3^  "  •SiUI'* 

RANS0ME8  &  RAPIER,  LTD.,  44 
32,  Victoria  Street, 

London.  England. 

BLACK  AND  BRIGHT  BOLTS  NUTS 

ENGINEERS'    PINS,    SET    SCREWS,    COACH  SCREWS. 


CHILL   &   GRAIN  ROLLS, 
CASTINGS   UP    TO    20  TONS. 


i 


OATALOOUE 
FREE. 


Also  Mfrs.  of 
WROUGHT      IRON  FENCING 
and     GATES,    WIRE  FENCING, 

HURDLES,  etc. 


BAYLISS.  JONES  sBAYLISS.U° 

WOLVERHAMPTON. 

London  OfHcoa  &  Showrooms  :  139-141,  CANNON  ST.,  E.C.4. 
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CHINESE  INDEX  TO  BRITISH  MANUFACTURES— Continued. 


25 

JOHN  1.  THORNYCROFT  &  CO., 
LID., 
to,  Crosvenor  Place, 

London,  England. 

ill    *i iL'i  ^  -n^ 

UNITED  BRA8SF0UNDERS  AND 
ENGINEERS,  LTD. 
Empress  Foundry, 

Cornbrook, 
Manchester,  England. 

VICKERS.  LTD.,  53 
Vicken  House,  Broadway, 
Wtitminstar,  London,  England. 

WOODITE  CO.,  65 
Mitcham  Common, 

turrtv.  England. 

%    i£.  ^4-            M;                     ^  'J<.  M                            6S  . 

FOR 


GAS,  WATER.  DRAINS.  HOT  WATER.  RAINWATER,  AND  SOIL  PURPOSES. 

ALSO  SPECIAL  CASTINGS  OF  ALL  DESCRIPTIONS. 

THOMAS  ALLAN  &  SONS,  LTD..Bonlea  Foundry  Jhornaby-on-Tees,  England. 


DORMAN,  LONG  &  Co.,  Ltd. 

SHANGHAI  OFFICE:   43,  Kiangse  Road  (P.O.  Box  243).  MIDDLESBROUGH. 

Tel.  Addres» :  "Rebritman,  Shanghai."  Tel.  Address:  "Dorinan,  Middlesbrough." 

CLARENCE  HOUSE,  4  CENTRAL  BUILDINCS,  WESTMINSTER,  S.W.,  &  GRANT  STREET,  SOUTH  MELBOURNE,  AUSTRALIA. 

Manufacturers  of  "SIEMENS-MARTIN  " 

ENGLISH  STEEL  PLATES,  JOISTS,  ANGLES,  CHANNELS,  ROUNDS,  SQUARES,  &C.,  COMPOUND  AND  PLATE  GIRDERS, 

WROUGHT    STEEL   COLUMNS,   AND   ALL   KINDS   OF   STRUCTURAL   STEEL  WORK. 

20,000  Tons  of  JOISTS,  CHANNELS,  and  other  Sections  kept  in  Stock  at  the 
Works,    Middlesbrough;    Nine  Elms    Lane,   London;    and   Melbourne,  Australia. 

ILLUSTRATED    SECTION    BOOKS    ON  APPLICATION. 

HOUNDS,  i  in.  to  2j  in.  ;  SQUARES,  J  in.  to  2i  in.  ;  FLATS,  in.  to  2oJ  in.  ;  RAILS  up  to  lOO  lbs.  per  yard  ;  and 
all  sizes  of  Angles,  Channels,  Tees,  &c.,  for  Engineering,  Shipbuilding  and  Wagon  Work  ;  also  Billets,  Blooms  and  Slabs. 

GALVANISED    CORRUGATED   SHEETS   AND   ALL    DESCRIPTIONS    OF  WIRE. 


6i 


WOODITE 


THE  BEST  MATERIAL  FOR 

GAUGE  GLASS  RINGS  &  STEAM  PACKINGS. 


FOR 


VALVES,  JOINT  RINGS,  PUMP  CUPS,  RAM  RINGS,  PACKING  RINGS  AND  SHEETING 

in  all  Sizes  and  Sections. 

Contractors  to  H.M.'s  Government,  Admiralty,  War  Office,  Post  Office,  India  Office,  and  the  Colonial  and  Foreign  Governments. 
THE  BEST  MATERIAL  FOR  ALL  HIGH  PRESSURE,  STEAM,  OR  ELECTRICAL  INSTALLATIONS. 

PRICt  LIST  AND  FULL  PARTICULARS  ON  APPLICATION  TO 

WOODITE  COMPANY,  mitcham  common,  surrey,  eng. 

Agents  for  South  Africa:  GILBERT  &  CO.,  JOHANNESBURG 

Tel.  Address:  •  WOODITE.  MITCHAM  ' 


• 
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F.  RED  DA  WAY*  CPU? 


SOLE    MAKERS  OF 


CAMEL  HAIR"  BELTING 


(Registered  Trade  Mark,  i 


THE  BEST  BELT  IN  THE  WORLD  FOR  GENERAL  POWER  TRANSMISSION. 


CAMELATA"  BELTING 


(Registered  Trade  Mark.) 

WATER    STEAM    AND    HEAT  PROOF 

A  Special   Belt  for  Machine  Shop  Drives. 


"SPHINCTER  GRIP "  ARMOURED  HOSE 

"HERCULES"  BRAND 

( Registered  i 

FOR  ANY  PRESSURE    UP  TO 

10  TONS  PER  Square  Inch. 

Reed.  Trade  Mark.  "egd.  Trade  Mark. 

Manufacturers  also  of 

MECHANICAL  RUBBER  GOODS  in  GENERAL 
CANVAS  HOSE  (Plain  &  Rubber  Lined), 
CALICO  PRINTERS'  BLANKETS, 
PAPER  MAKERS'  FELTS,  &c. 

■ 
■  ■ 

Telegram*  &  Cablet—  Telegrams  &  Cables— 

•ANCHORAQE,  WnRl^Q     ft.     HfAH     OfFIPFC;-  "ANCHORAGE, 

MANCHESTER."  WORKS     &     FltAU     WH-IUti>.  MANCHESTER." 

PENDLETON,  MANCHESTER,  England. 

London   -   -   50/51,  Lime  Street,  E.G. 
Factories  : 

Moscow,       London,      Newark,  U.S.A. 
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SIMPLEX  :rpT„r;- LOCOMOTIVES 

BUILT  FOR  ALL  GAUGES  AND  CLIMATES. 


Thoroughly  Reliable  and  Efficient. 
Economical  and   Easy  to  Control. 

Estimates  upon  Request — When  enquiring  please 
state  Gauge,  Gradients  and  Gross  Loads  to  be  Hauled. 


40  H  P,  Loco,  ut  Work. 

Will  Haul    146  Tons  on 
the  Level. 


MOTOR  RAIL  &  TRAMGAR  CO..  Ltd., 

Simplex  Works,  BEDFORD,  ENGLAND. 

lelegrams  and  Cables— "  MOTRAL,  BEDFORD.'" 
Code«— A.B  C.  5th  Edition.  &  Broomhairs  Al. 


Telegrams  and  Cables : 
"HINOLKY,  DUDLEY." 


N.   HINGLEY    &   SONS    LIMITED,   DUDLEY,  ENGLAND 


CHAINS  of  all  sorts  for  Mining,  Haulage,  Slings,  etc. 
(Speciality  :— Netherton  Special  Best  Best  Chains.) 

ANCHORS  of  all  sorts. 

COUPLINGS 

FORCINGS 

SHIPS'  CABLES 
MOORINGS 


LARGEST    MAKERS  OF 

STAFFORDSHIRE  WROUGHT  IRON  BARS. 


USE 

NETHERTON  IRON. 

Made  in  all  sections.  Perfectly  Rolled.  Per- 
fect smithing:  and  welding.  The  standard 
material  for  railw£),y  and  other  construc- 
tional work.  Three  times  the  life  of  steel 
in  resisting  corrosion. 


"TEON"    TALKS,    No.  1. 


TEON"  stands  out 


'  I  ""HE    outstanding    superiority  of 
^     "TEON"    Belting    long  ago 
placed   it   in    the    highest  category  : 
A.I. — Fit  for  general  service. 

JT  stand.s  out  as  the  supreme  driving 
force  the  whole  world  over.  Continuous 
running — daj'  and  night — has  less  effect 
on  "  TEON  "  than  has  the  ordinary  work- 
ing day  on  the  ordinary  belt. 

gECAUSE   it   is  impervious  to  climate,    or  to 
most  adverse  conditions,    it  is  the  essential 
Belt  for  the  East. 

TEON  BELTING 


Fleming,  Birkby  &  Goodall,  Ltd. 

HALIFAX,  ENG. 

SHANGHAI  OFFICE  :  43,  Kiangse  Road  (British  P.O.  Box  243). 

Telegraphic  Address  :    REDBRITMAN,  SHANGHAI. 
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For  the  Plantation,  Mine  or  Works 


Runs  20  miles  on  one  charge. 
Charge  takes  14  Units  of  Electricity. 


3 

The  Electric  Loco  shown  will  haul  or 
push  loads  up  to  10  tons  on  any  gauge 
track  19  in.  to  Standard  4  ft.  8>h  in. 
Simple,  safe  and  cheap  to  use.  A  boy 
can  drive  it.  Apply  the  brake  the  Loco 
stops,  and  cannot  be  started  again  till  the 
brake  is  released.  Built  of  Steel  and  Iron 
the  Loco  is  indestructible. 


We  also  Manufacture  several  types  of  ELECTRIC  TRUCKS. 

BRITISH  ELECTRIC  VEHICLES,  LTD., 

Sales  Dept.  : 

126-128,  Hamilton  House,  Bishopsgate,  London,  E.C.2 

Facfor3;-CHURCHTOWN  WORKS,  SOUTHPORT,  ENGLAND. 
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Gleniffer  Motors,  Ltd   209 
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Graham,  Alfred,  and  Co   220 

Grahame-White  Co.,  Ltd.,  The  ...  — 
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177 


W 


Wadsworth,  Wm..  and  Sons,  Ltd.  — 

Waygood-Otis,  Ltd   — 

Woodite  Co   cis 

Wyatt,  G.  F.,  and  Co   — 


Yarrow  and  Co.,  Ltd   192 


22U 


€a$fern  €tidtnecrin9  sufflbuent  to  Cbe  Condon  and  Cblna  €xpress.    May  20. 1920 


Heating  &  Ventilating  System 

is  a  friend  to  the  employer  ^md  the  employee,  for  it  supplies  the  ideal  form  of  heating 
with  ventilation.  That  means  better  work  and  more  of  it,  for  without  fresh  air  the  best 
results  cannot  be  obtained.  Let  our  engineers  investigate  your  Fan  requirements, 
whether  for  Heating  and  Ventilating — drying  of  any  material — mechanical  draft  for  your 

boilers — or  other  air  handling  problems. 

DAVIDSON  &  CO.,  LTD.,  BELFAST,  IRELAND. 


GRAHAM'S  PATENT  LOUD  SPEAKING  TELEPHONES 


FOR 


BATTLESHIPS,  CRUISERS,  DESTROYERS,  MERCANTILE  VESSELS, 
FORTIFICATIONS,  MINES,  POWER  STATIONS,  ETC. 

Adopted  by  the  British  Admiralty,  many  Foreign  Governments  and  the  leadini  Steamship  Lines. 


Sole  Representative  for  CHINA  &  JAPAN, 
Mr.  F.  W.  HAMMOND, 

MITSU  BISHI  BUILDINGS.  No.  25.  TOKIO, 
JAPAN. 

Telegraphic  Address;  "Fairfield.  Tokio." 


ALFRED  GRAHAM  &  GO. 

Electrical  Engineers  and  Contractors, 
ST.  ANDREW'S  WORKS, 
CROFTON  PARK,  LONDON,  S.E. 

Telegraphic  Address  :  "  Navalhada,  London  " 


CAST 

IRON 

PIPES 

SPECIAL  CONNECTIONS. 
ALSO 

COLUMNS,  TANK  PLATES 

AND 

ALL  KINDS  OF  GENERAL  CASTINGS. 

Mk  ■     ■  sxzzss, 
i^m  mm  fxjrposxss. 

Cochrane  &  ot  L° 

(Cochrane  Grove  Branch), 

Ormestoy  Iron.  Worlds, 

Middiesbrough-on-Tees^  ENGLAND. 

C&bles  :  "COCHRANE   GROVE,"  MIDDLESBROUGH   or  LONDON. 
Shanghai  Office;  43,  Kianese  Road,   P.O.  Box  243.   Cables:  "  Rebritman,  Shanghai." 

Centrifugal  &  Turbine  Write  for  List  No.  694 

for  all  lifts,  of  the  Highest  Eflftciency. 

Putsomcter  engineering  G?,  \it 


Offices:  11,  TOTHILL  STREET,  LONDON,  S.W. 


Works:  NINE  ELMS  IRONWt)RKS,  READING. 


Printed  for  the  Proprietore  by  Ths  Avsnue  Press  (L.  Upcott  Gill  &  Son,  Ltd.),  55  and  57,  Drury  Lane,  W.C.2,  and  published  by  Bastmm 

Papers-  Ltd.,  79,  Gracechurch-street,  London,  E.C.3. 
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MONTHLY   TECHNICAL  SUPPLEMENT. 


The  Advocate  of  British  Engineering  Interests  throughout  the  whole  of  Asia. 
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THURSDAY,  JUNE  24,  1920. 
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METERS 

Agents  throughout  the  World. 


For  Water,  Steam, 
Compressed  Air,  Etc. 
GEORGE  KENT,  LTD., 

199,  HIGH  HOLBORN,  LONDON,  W.C.I 
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THE 

P\Ti:ksoN  System  of 
)Vatkr  Pl'rification 

KiLTKATION 

Softening 

ChLORI  NATION 

Ma.s  been  exteiisively 
jdf)ple(l  for  the  Ipcafrnerat 
of  public  dnnkinq  supplies 
in  fhc  luisl.  Plan'is  rcccnUy 
installed  &  under ton.sfruclion 
ExcF.FD  100.000.000  Gallons 


im:r  day. 


.VATLR    PURIUCATION  SPECIAIISTS 


IIK.INltHINC  ILSOIiniAMITONROVl^i 
.(/IHPANY  LTD  V        w.<  .l.  ^ 


OIL 
ENGINES 


1 


E.  H.  BENTALL&CO.,  L' 

Heybpiflf^e,  Maldon,  Essex. 


CWCHTOl 
THOMPSOl 


VICKERS 


LIMITED. 


Warships.    Mail  and  Passenger  Steamers. 
Guns  and  their  Mountings.  Armour  Plates. 
Marine  Engines  of  all  descriptions, 
including  Turbine  and  Heavy  Oil  Engines, 
Large  Gas  Engines, 

Aeroplanes  for  Commercial  &  Military  Use. 
Flying  Boats  for  Commercial  &  Naval  Use, 
Vickers-Saunders  Flying  Boats. 
Airships. 

Locomotive  Crank  Axles. 

Straight  Axles  for  Locomotives,  Carriages 

and  Wagons.  Electrical  Plant. 

High  Tensile  Steel  Tyres  ("Australia 

"  '  Brand.  ) 

Stampings  and  Forgings  of  every 
description.     "  Duralumin"  'Resd  Tiade 
Small  Tools, 


Mark). 


VICKERS  HOUSE.  BROADWAY, 
LONDON.  S.W.I 


BERRY 

TRANSFORMERS 


Enquiries IjwniED 

The  British  Electric 
Transformer  C9L*^ 
Harye  s.Middx  »Eng  land 


JOHN  BIRCH  &  COm  LTD.,    EXPORT  ENGINEERS, 

I'URCtlASK.    INSI'f;eT   AiND  Sftlf   MATI'^HIAr.  aVi)   MAC  1 1  IN  I-.K  Y 
rablr<t;  VltK    JvNV.INKKKS   AND   CONTK  AtTIIKS  AUROAK. 

^.^r>KAVor;R.  2,  LONDON  WALL  BUILOINQS,  LONDON,  E.G. 

r.fiNM)V.  Ovoraca*  Afronts  for  Wm.  BEAROMORE  &  Co.,  Ltd.,  QlasB:ow. 
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THE  BIRMINGHAM 
BATTERY  &  METAL  CO,  LTD., 

MANUFACTURERS  OF 

BRASS  &  COPPER  TUBES 

(SEAMLESS  AND  BRAZED) 

For  Locomotive,  Marine  and  otiier  Pur  noses. 


BRASS  SURFACE  CONDENSER 
TLBES. 

Brass  and  Copper  Sheets,  Wire  and  Rods,  Yellow 
Metal  Sheets  and  Rods,  Brazing  Solder,  Yellow 
Metal  and   Naval  Brass  Condenser  Plates,  etc. 


Selly  Oak,  Birmingham. 

Telegrams  :  "BATTERY,  8ELLV  OAK." 


:.r.mTxn-rooD;:rvs:jf:.(ain 


'."y  :uoc!  i    ,     '.i-is-  < 


•>i  TnooTCjrm.ino' 
-» 
o 

rocrQrs:jrj«!n«a 

C.  86  H 


LUMINIUM 


Effectively  De^oxidises 
Iron  and  SteeL 


1.  Produces  higher  quality 
Iron  or  SteeL 

2.  Diminishes  amount  of 
*  cropping  '  and  number  of 
^wasters'  in  ingots. 

Write  for 
De- oxidising  Leaflet. 


-3  wuiJrjns^caooicx  ,ui.rr»' 

g-'-^  BRITISH 

)r-    WA  OVCVt  VICTOMA  STlUn.  LOf/DON  £  C  1 

D  n-VD  i  .;•  3  i  o  cj  D  3r-  -so  s  ^.  s « is- 


« ■■\.^J^  • ,  r:i  i  o  o  n  r;*:.';  o  » i  ti «  o 

'LUMINIUMf-S;  3 


Codes  ;  A. B.C.,  Bentleys,  Leibers,  Western  Union. 


LOCOMOTIVES 


Locomotive  Works  : 
FORTH  BANKS,  NEWCASTLE-ON-TYNE. 


Of    every    description    for    Colonial    and  Foreign 
Railways.    Patent  Loconnotives,  Cranes,  Petrol 
and   Electric  Locomotives,  and  Rail  Motor 
Coaches.      Combined  Cranes  and  Tank 

Locomotives    always    in    Stock   or  ^ 
progress  for  Collieries,  Ironworks, 

Railway      Depdts,     Branch  >^  XX'^^.O.^^ri^ 


Lines,  Contractors, 
&c. 


V 


V 


Shipyard  &  Dock : 
HEBBURN-ON-TYNE. 


SHIPS. 


^ V^V^"^  a5V^4>^^X^^  PASSENGER  &  CARGO  VESSELS, 

vS^^i^C^^'  "^^^       INSULATED  STEAMERS,  OIL  TANKERS, 


Engine  Works  : 
ST.  PETER'S,  NEWCASTLE. 


CRUISERS  &  TORPEDO  BOAT  DESTROYERS, 
TURBINE  &  PADDLE  STEAMERS,  ORE  CARRIERS- 
DOCKING  &  REPAIRS. 

ENGINES. 

TURBINES  &  RECIPROCATING  ENGINES,  WATERTUBE 
AND  CYLINDRICAL  BOILERS,  PROPELLING 
MACHINERY  FOR  WARSHIPS  OF  ALL  KINDS. 
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SIMPLEX  :r::™  LOCOMOTIVES 

BUILT  FOR  ALL  GAUGES  AND  CLIMATES. 


Thorougrhly  Reliable  and  Efficient. 
Economical  and   Easy  to  Control. 

Estimates  upon  Request — When  enquiring  please 
state  Gauge,  Gradients  and  Gross  Loads  to  be  Hauled. 


40  H  P.  Loco,  at  Work. 

Will  Haul  .146  Tons  on 
the  Level. 


MOTOR  RAIL  &  TRAMCAR  CO..  Ltd., 

Simplex  Works,  BEDFORD,  ENGLAND. 


Telegrams  and  Cables— "  MOTRAL,  BEDFORD." 
Codes — A.B  C.  5th  Edition.  &  Broomhall's  Ai. 


"li^lrEVDuSfE"    N.    HINGLEY    &   SONS    LIMITED,   DUDLEY,  ENGLAND 


CHAINS  of  all  sorts  for  Mining,  Haulage,  Slings,  etc 

(Speciality  :—Netherton  Special  Best  Best  Chains.) 

ANCHORS  of  all  sorts. 
COUPLINGS 

FORCINGS 

SHIPS'  CABLES 
MOORINGS 


LARGEST    MAKERS  OF 

STAFFORDSHIRE  WROUGHT  IRON  BARS. 


USE 

NETHERTOIM  IRON. 

Made  in  all  sections.  Perfectly  Rolled.  Per- 
fect smithing  and  welding.  The  standard 
material  for  railway  and  other  construc- 
tional work.  Three  times  the  life  of  steel 
in  resisting  corrosion. 


GRAHAM'S  PATENT  LOUD  SPEAKING  TELEPHONES 


FOR 


BAmESHIPS,  CRUISERS,  DESTROYERS,  MERCANTILE  VESSELS, 
FORTIFICATIONS,  MINES,  POWER  STATIONS,  ETC. 

Adopted  by  the  British  Admiralty,  m&ny  Foreign  Goyernments  and  ttie  ieading  Steamship  Lines. 


Sole  Representative  for  CHINA  &  JAPAN, 
Mr.  F.  W.  HAMMOND, 

MITSU  BISHI  BUILDINGS,  No.  25.  TOKiO. 
JAPAN. 

Telegraphic  Adclreas :  "  Fairfielcl,  Tokio." 


ALFRED  GRAHAM  &  CO. 

Electrical  Engineers  and  Contractors, 
ST.  ANDREW'S  WORKS, 
CROFTON  PARK,  LONDON,  S.E. 

Telegraphic  Address  :  "  Navalhada,  Liondoti  " 


CAST 

IRON 

PIPES 

SPEOIAL  CONNECTIONS. 

columns,'tank  plates 

AND 

ALL  KINDS  OF  GENERAL  CASTINGS. 

i^m           warn  PT7RPOSX3S. 

COCHRANE  &  Ct  \L°: 

(Cochrane  Grove  Branch), 

Oi?m©st>y  Iron  Vl^or*ks, 

Middlesbrough-on-Tees^  EJHGLAND. 

CaJaloa  :   "COCHRANE   QROVE,"  MIDDLESBROUQH    or  LONDON. 
Shanghai  Office  :  43,  Kiancso  Road,    P.O.  Box  243.   Cables  :  "  Rebritman,  Shanghai." 
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Telegrams  : 

"  Atlas,  Sheffield 


Telegrams : 

"Shipyard,  Clydebank. 


JOHN  BROWN  &  CO  LI» 


STEEL  MANUFACTURERS.  IRONMASTERS. 
SHIPBUILDERS.     ::     MARINE  ENGINEERS 


TYRES  &  AXLES 


for  Locomotives,  Wagons, 
Tramway  Cars,  etc. 


SPRINGS 


Spiral.  Volute,  Conical  and 
Laminated. 


FORCINGS 


for  Locomotives,  Electrical 
Motor  Traction  and  Qeneral 
Engineering  Work 

TOOL  STEELS 

"ATLAS"  Extra  and 
"ATLAS"  Self  Hard  High 
Speed  Steels. 

STEEL  CASTINGS 

of  all  kinds  up  to  2  Tons  in 
Weight. 


ATLAS  WORKS 

SHEFFIELD 


SHIPBUILDING 

Passenger  and  Cargo  up  to 
the  largest  size  and  power. 

TURBINE  FORGINGS 

Drums,  Qear  Wheels, Cylinder 
Linings  of  all  descriptions  by 
the  Hollow  Rolling  Process. 

MARINE  ENGINES 

Reciprocating  and  Turbine 
up  to  the  highest  power. 

DROP  STAMPINGS  AND 
FORGINGS 

STEAM  CHESTS 

for  Water  Tube  Boilers. 


riiililiiliil 


lllllllllllllllllllilllllllllllll 


&  CLYDEBANK 

Nr.  GLASGOW 


6,000-TON  PRESS  AT  THE  ATLAS  WORKS.  = 

IIIIIIIIIIIIIIIIIIIIIIIIIINIIIIIIIIIIIIINIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHliN 


W.  H.  ALLEN,  SONS  &  CO..  LTD 

Queen's  Eng^iheering:  Works,   BEDFORD,  ENGLAND. 


"Allen"  High-Speed  Enclosed  Engine 


ONE,  TWO  or 
THREE  CRANKS. 


Suitable  for 
I  Highly 

Superheated 
Steam. 


Low  Steam 
Consumption. 


••  AU-tN  ■■    TRIKLt     tAPAiNOION     ENGINE    AND  ALTERNATOR. 
760  kilowatts.  275  revs,  per  min. 

Enginoor  for  South  Africa:    A,  CYRIL  WEBER, 


Simple, 
Compound,  and 
Triple 
Expansion 
Types. 


Offices:   iy.  H.  ALLEN,  SONS  &  CO.,  LTD.,  OCEANA  BUILDINGS,  SIMMONDS  ST., 

JOHANNESBURG. 
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CHEMICAL  SOLVENT 
OIL 

EXTRACTION  PLANT 


Complete  Installations 
furnished  to  handle  any 
or  all  Oleaginous  Seeds. 


View  :  Chemical  Extraction  Plant. 


ROSE,  DOWNS  JHOMPSON,[ 


12,  Mark  Lane, 
London. 


Old  Foundry,  HULL.'°^Sai'"' 


OIL  MILL  MACHINERY 


OIL  EXPRESSING  MILLS 


For  all  seeds, 
any  quantity  from 
56  lbs.  per  hour. 


OIL  REFINERIES, 
OIL  FILTERS. 
OIL  ROILERS. 


NEUTRALISING. 
RLEACHING. 
AND  DEODORISING 
PLANTS. 


•Premier"  Cage  Presses. 
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Thos  FiRTHaScM  I^Sheffielps 


RANSOMES.SIMSJEFFERIES.Ltd 


Undertype  and 

Stationary 
S  team  Engines. 


Single-Cylinder, 
Double -Cylinder 
and  Compound. 


From  24  to  190 
Effective  H.P. 


Condensing  and 
Non-Condensing. 


IPSWICH,  ENGLAND. 


Effective  and 
Economical  in 
Fuel. 


Great  Reserve 
of  Power. 

No  Delicate 
Mechanism. 


Unaffected  by 
Altitude. 


Reliable— Simple 


STEAM 


STILL  HOLDS 
THE  KINGDOM  OF 


POWER. 
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7\  LL  communications  re  the  following 
a\  firms'  Far  Eastern  business  to  be 
addressed  to  their  joint  office,  viz, : — 

REPRESENTATION  FOR  BRITISH 
MANUFACTURERS,  LIMITED, 

43,  Kiangse  Road,  SHANGHAI. 

Cablet:  "  Rebritman,  Shanghai."  Postal  Address:  P.O.Box  243  Shanghai. 

(Resident  Engineer  and  Staff.) 

AND  AT  HANKOW. 


SIR  WM.  ARROL  &  CO.,  LTD.,  DALMARNOCK  Bridg-e  Builders,  Hydraulic   Machinery  and 

IRONWORKS,  GLASGOW,  SCOTLAND.  Crane  Makers. 

BIRMINGHAM  METAL  &  MUNITIONS  CO.,  LTD.,  Brass  and  Cupro  Nickel  Cups,  &c.,  Rifle  and 

BIRMINGHAM,  ENG.  Revolver  Cartridgres.Q.F.  and  other  Automatic 

Gun  Cartridgres. 

JOHN  BROWN  &  CO.,  LTD.,  ATLAS  WORKS,  Manufacturers  of  Armour  Plates,  Crank  Shaft- 

8HEFFIELD,  ENG.  ingr,  Tyres,  Axles,  Presses,  &c. 

CALLENDER8  CABLE  &  CONSTRUCTION  CO.,  Insulated  Wires  and  Cables  for  Electrical 
LTD.,  HAMILTON  HOUSE,  VICTORIA  EMBANK-  Installations,  Teleg-raph  and  Telephone 
MENT,  LONDON,  ENG.  Work,  &c. 

COCHRANE  &  CO.,  LTD.,  MIDDLESBROUGH,  Cast  Iron  Pipes  and  Connections  for  Gas,  Water, 
ENG.  Steam,  Sewag-e,  and  Hydraulic  purposes,  &c. 

DORMAN,  LONG  &  CO.,  LTD.,  MIDDLES.  Structural  Steel  Work  of  all  descriptions, 
BROUGH,  ENG.  Galvanised  Steel  Wire,  Steel  Plates,  Joists, 

Ang-les,  &c. 

DOUGLAS    &    GRANT,     LTD.,     DUNNIKIER  Rice  Mill  Machinery. 
FOUNDRY,  KIRKCALDY,  SCOTLAND. 

THOS.  FIRTH  &  SONS,  LTD.,  NORFOLK  WORKS,  Hig-h  Speed  Steel,  Steel  Casting's  and  Forgfing-s, 
SHEFFIELD,  ENG.  Projectiles,  Engineers'  Small  Tools  in  Hig-h 

Speed  Steel,  Files,  Edg-e  Tools,  &c. 

FLEMING,  BIRKBY  &  GOODALL,  LTD.,  HALIFAX,  Leather  and  Textile  Machine  Belting-,  Suction 
ENG.  and  Canvas  Hose,  &c. 

J.  &  E.  HALL,  LTD.,  DARTFORD  IRONWORKS,  Refrig-erating-  Machinery  and  Commercial 
KENT,  ENG.  •     Motor  Vehicles. 

R.  &  W.  HAWTHORN,  LESLIE  &  CO.,  LTD.,  ST.  Locomotives,  Marine  Eng-ines  and  Boilers,  Lig-ht 
PETER'S  WORKS,  NEWCASTLE-ON-TYNE,  ENG.     Cruisers,    Destroyers,     Passeng-er  Vessels, 

Floating-  Docks,  &c. 

ROBT.  HUDSON,  LTD.,  GILDERSOME  FOUNDRY,  Portable  Railway  Plant,  Goods  Wag-ons,  Trucks, 
NR.  LEEDS,  ENG.  Tubs,  Barrows,  &c. 

HULSE  &  CO.,  LTD.,  ORDSAL  WORKS,  SALFORD,  Lathes  and  Machines  used  in  the  manufacture 
MANCHESTER,  ENG.  of  Heavy  Ordnance,  Armour  Plates,  Marine 

Turbines,  and  for  Railway  Work. 

WILLIAM  HUNT*  SONS,  THE  B  RAGES,  Shovels,  Spades,  Pickaxes  and  Tools. 
LTD.,  BRADES  STEEL  WORKS,  NR.  BIR. 
MINCHAM,  ENG. 

KEIGHLEY  GAS  &  OIL  ENGINE  CO.,  KEIGHLEY,  Vertical  and  Horizontal  Gas,  Oil,  and  Petrol 
ENG.  Eng'ines  and  Suction  Producer  Gas  Plants. 

A.  RANSOM E  &  CO.,  LTD.,  STANLEY  WORKS,  Wood  Working-  Machinery. 
NEWARK-ON-TRENT,  ENG. 

RAN80ME  VERMEHR  MACHINERY  CO.,  3,  CEN-  Concrete  Mixers,  Steel  Piling-,  Pile  Drivers, 
TRAL  BUILDINGS,   WESTMINSTER,  LONDON,     Road  Making  Plant,  &c. 
ENG. 

SIMON-CARVES,  LTD.,  20,  MOUNT  STREET,  Coke  Ovens  with  By-Product  Recovery,Chemical 
MANCHESTER,  ENG.  and  Acid  Plants,  Coal  Washers  and  Convey- 

ors, Glass  Works,  Ferro-Concrete  Work,  &c. 


London  Office  :  8,  The  Sanctuary,  Westminster,  S.W.  1. 

CabUc  "REBRITMAN.  LONDON."  Telsphone  No.  :  VICTORIA  5466. 
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Shewan,  Tomes  &  Co. 

ESTABLISHED   1891.  CABLES:  "  KEECHONG." 

Head  Office  :    HONG  KONG. 

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllilllllllllllllllilllllH 

Engineers  and  Contractors. 

Engineering    Plant,   Constructional  Steelwork, 
Tools,  Electric  Lighting  and  Power,  Electrical 
Sundries,   Gas  and  Oil  Engines,  Compressors, 
Turbines,  etc.  - 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 

BRANCHES : 

CANTON.  YUNNANFU. 
SHANGHAL  TIENTSIN. 
KOBE.  NEW  YORK. 

LONDON  :  32.  LIME  STREET.  E.G.  3. 


Laying  H  ELN  I— Ely  Cables  at  KIOTO,  JAPAN. 

^^^^E  undertake  the  complete  installation  of 

Electric  Supply  Mains 

in  any  accessible  part  of  the  world,  or  we  supply 
Electric  Cables,  small  or  large,  for  our  customers 
to  erect  themselves. 

We  supply  electric  wires  of  all  sizes,  but  we  do 
not  carry  out  wiring  installations. 

Mention  this  journal  and  ask  for  catalogues. 


HE-NL-EIV 

CABLES 


::  For  the  :: 
transmission  of 
Electrical  Energy 
for  any  purpose 


W.  T.  Henley's 

Telegraph  Works 

Co.,  Ltd., 

Blomfield  Street, 
London,    E.G.  2. 
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"TEON"    TALKS.    No.  1. 


66 


TEON"  stands  out 


THE  outstanding  superiority  of 
"TEON"  Belting  long  ago 
placed  it  in  the  highest  category  : 
A.I. — Fit  for  general  service. 

JT  stands  out  as  the  supreme  driving 
force  the  whole  world  over.  Continuous 
running — day  and  night — has  less  effect 
on  "  TEON  "  than  has  the  ordinary  work- 
ing day  on  the  ordinary  belt. 

gECAUSE   it   is  impervious  to   climate,    or  to 
most  adverse  conditions,    it  is  the  essential 
Belt  for  the  East. 

TEON  BELTING 


Fleming,  Birkby  &  Goodall,  Ltd. 

HALIFAX,  ENG. 

SHANGHAI  OFFICE:  43,  Kiangse  Road  (British  P.O.  Box  243). 
Telegraphic  Address:    REDBRITMAN.  SHANGHAI. 


STANTON  IRONWORKS  00..  LTD 

Telephone— 86,  ILKESTON,  ENGLAND.  Telegraphic  Address— STANTON  ALFRETON.  ENGLAND. 

Postal  Address— Nr.  NOTTINGHAM,  ENGLAND. 

Annual  Output  of  Castings  120,000  Tons. 


Makers 
of 


CAST-IRON  PIPES 

1 J  in.  to  72  in.  diameter,  and  irregular  castings  for  GAS,  WATER,  and 
SEWERAGE    Works,    Steam,    Hydraulic,    Electrical,    and    Pump  Installations 


CAST-IRON  TANKS.  COLUMNS.  GIRDERS.  WELL  CYLINDERS.  TUNNEL  PLATES.  SC. 


HIGH  CLASS 

MACHINE  TOOLS 

FOR  RAILWAY,  MARINE,  ORDNANCE  &  GENERAL  ENGINEERING  WORK. 

HULSE  &  CO.,  Ltd., 

Ordsal  Works,  Manchester,  England. 

ESTABLISHED  1852. 
Cables:   "  Esluh,  Manchester,"  A  B.C.  (5th  Ed.)  Al  and 

Bentlev'a  Codes  '        ^pindlo  Planor  Type 

DCniiey  a  V.,oae8.  Horizontal  Milline  Machine 

"  Rebritman,  Shanghai."    Shanghai  Office  :— 43,  Kiangse  Road,  P.O  Box  243- 


« 
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The  Best  Building  Material 
for  Far  Eastern  Requirements 

Whatever  the  purpose  of  the  building, 
wherever  the  place  of  erection,  the  out- 
standing materials  for  speedy,  artistic, 
economical  and  permanent  construction  are 

BRITISH  MADE 

Everite  &  Asbestilite 

Asbestos-Cement  Buildmg  Materials 

CORRUGATED  SHEETS 

FLAT  SHEETS-SLATES-TILES 

For  cheap  permanent  Building. 

They  can  be  had  in  every  standard  size, 
weight,  pattern  and  colouring.  Each 
material  is  easily  worked  with  carpenters' 
ordinary  tools,  and  readily  fixed  to  wood 
or  steel  framing. 


Obtain  a  Sample  of  Everite 

and  convince  yourselves  that 
it  is  not  merely  waved  but 
scientifically  corrugated  to  a 
great  depth.  The  whole  strength 
of  the  sheet  lies  in  its  depth 
of  corrugation,  and  in  this 
respect  "EVERITE"  is 
pre-eminent . 


Unrestricted  supplies  available 

lUustriited  Catalogue,  Quotations, 
Samples,  and  full  pa'ticula  s 
from  Sole  Manufacturers  ; 

British  Everite  &  Asbestilite  Works 

 Ltd.,  

29,  PETER  STREET,  MANCHESTER,  England. 

'I' hone:  Cables: 
,  7i;u  Cily .  Maiiclicfer.     "  EverIte,  Manchester."— AI)  Codes. 


SECURITYMI  LEDGE:P. 


HUDSOTM^KEAirMS 

HaWCsld  Street  <^\Vbrks.  Stamfbrxl  Street 
LONDON.  S.E.I  ^ 


LIGHT  RAILWAYS 

POINTS  &  CROSSINGS 
TURNTABLES 
TIPPING  WAGONS 
COLLIERY  TRUCKS 
SUGAR-CANE  WAGONS 
SMALL  LOCOMOTIVES 


AND 


C.  769. -DOUBLE  SIDE  TIP  WAGON. 

ROBERT  HUDSON  LTD. 

Gildersome  Foundry,  near  LEEDS. 

Tel.  Address  :  "  Raletrus,  Leeds." 

Shanghai  Office :  43,  Kiangse  Road  ( P.O.  Box  243) . 

Tel.  Address  :  "  Rebritman.  Shanghai." 
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MANLOVE'S 
OIL  MILL  MACHINERY 


Complete  and 
Up  -  to  -  Date 
I  nstallations 
for  treatment 
of  all  varieties 

of 

Seed    or  Nut. 

ANGLO-AMERICAN  SYSTEM. 

CAGE  PRESS  SYSTEM. 
REFINING  AND  DEODORISING 
PLANTS  FOR  EDIBLE  OILS. 
FILTER   PRESSES  FOR  ALL 
PURPOSES, 


Illustration  shows 
Standard  Cage  Pres 

Write  for 
List  S.456. 


MANLOVE,  ALLIOTT  &  CO., 

BLOOMSGROVE  WORKS. 

NOTTINGHAM,  Eng^land. 


LTD., 


SANDERS,  REHDERS 

&  CO.,  Ltd. 
London  &  Manchester. 


MAKERS  and    SOLE    SUPPLIERS  of 
THE  WELL-KNOWN    "  SARCO  " 

FUEL  Economy  Instruments 

INDICATING  AND  RECORDING. 


CO2  RECORDERS, 
STEAM  METERS, 
WATER  METERS. 
DRAUGHT  GAUGES, 
PRESSURE  GAUGES, 


ESTABLISHED  1888. 


GAS  CALORIMETERS, 
COAL  CALORIMETERS 
PYROMETERS, 
THERMOGRAPHS, 
STEAM  TRAPS,  &C. 


As  Supplied  to 

H.M.  NAVAL  YARDS, 
AIRCRAFT  and  MUNITION  FACTORIES, 
STEEL  and  IRON  WORKS, 
COLLIERIES,  CHEMICAL, 
ELECTRIC  LIGHT  and  GAS  WORKS 
in  all  Countries. 


Also  BUYERS  and  SHIPPERS  of   many  years' 
experience  of  all  kinds  of  Machinery,  Plant,  Tools, 
Accessories  and  Mill  Supplies  in  general. 


ON  ADMIRALTY.  WAR  OFFICE,  INDIA  OFFICE,  AND  CROWN  COLONIES  LISTS. 

THE  ANDERSON-GRICE  C?.  Ll>> 


CABLES : 

"DIAMOND,  CARNOUSTIE.' 


INCORPORATIN(i 

GEORGE   ANDERSON    &  CO. 
(1905),  LTD. 

AND 

GRICES'  GAS  ENGINE  CO.,  LTD 


—  ANDERSON  — 

CRANES. 

ELECTRIC  STEAM -HAND- 
OVERHEAD 
TRAVELLING- 
LOCO   &  DERRICK. 


-  GRICE  - 

GAS  &  OIL  ENGINES 
SUCTION  GAS  PLANTS 

POR 


-  ANDERSON  — 

STONE  &  MARBLE 

SAWING  ~  PLANING 
MOULDING— 
POLISHING 


ANTHRACITE,   COKE,    CHARCOAL.    Etc.  MACHINERY. 


London  Office:  QUEEN  ANNE'S  CHAMBERS,  TOTHILL  STREET,  WESTMINSTER. 


TAYMOUTH   ENGINEERING  WORKS,  CARNOUSTIE,  SCOTLAND. 
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FIVE   WORKS-OVER    3,000  EMPLOYEES. 

UNITED  BRASSFOUNDERS  and  ENGINEERl  LTD., 

Empress    Foundry,    Cornbrook,    MANCHESTER,  England. 

Represented  in  China  and  French  lndo-Ch:na  by  the  Anglo-Chinese 
Engineers'  Association,  Ltd.,  Pelting. 

During  the  War  our  Plants  were  exclusively 
engaged  on  work  of  supreme  national 
importance. 

At  the  commencement  of  the  New  Era  we  are 
pleased  to  announce  that  we  intend  again  to 
direct  our  energies  to  the  intensive  production 
of  the  following  Specialities:— 

GUN  METAL&  BRASS  VALVES  &  COCKS. 
STEAM,  WATER  AND  COMPRESSED 
AIR    FITTINGS  GENERALLY. 
CAST  IRON  STOP  and  SLUICE  VALVES. 

SEMI-ROTARY  PUMPS. 
EXTRUDED  BRASS  AND  BRONZE  BARS. 
BRASS  BOLTS  AND  NUTS,  STUDS  AND 
GENERAL  TURNED  WORK  FROM 
THE  BAR. 
CAST  AND  MALLEABLE  IRON  COCKS 
AND  PIPE  FITTINGS. 
PRESSURE  AND  VACUUM  GAUGES. 
INJECTORS  and   GENERAL  JET 
APPLIANCES. 
ENGINE  GOVERNORS  (Pickering,  ProeU, 

and  other  types). 
SPRAYING    MACHINES    for  Insecticides 
and  Liraewashing. 
COPPERSMITHS'  WORK. 
"STELLA"  BRAND  ALLOYS, 
MANGANESE    COPPER,  SILICON 
COPPER,    FERRO    ZINC,  PHOSPHOR, 
COPPER,  AND  TIN,  etc. 

"UBEL"  POST-WAR  SERVICE. 

If  you  are  interested  in  any  op  all  of  the  lines  mentioned 
and  are  In  a  position  to  take  a  hand  In  the  energetic  distri- 
bution of  the  same,  please  communicate  with  us  NOW  to 
our  Head  Office  at  above  address. 


Stocks 


British  Standard 
Sections  in 
Joists,  Channels, 
Angles,  Tees, 
Flats,  etc. 


EFFICIENCY. 

EFFICIENCY  can  make  every- 
thing except  a  mistake.  It  is 
the  justification  of  all  effort — the 
crux  of  energy.  A  deal  with 
efBciency  means  getting  what  you 
want  for  certain.  It  is  the 
strongest  of  all  reasons  for  our 
Constructional  service.  What  we 
have  done  is  proof  of  our  efficiency 
and  our  pains  to  obtain  it.  Its 
benefits  are  mutual. 


 1— 

STEEL  BRIDGE  WORK 

From  Stock  Materials. 

We  are  willing  to  prepare  desijjns  to  your 
requirements  and  submit  them  free  of 
charge.  Our  section  book  free  on  application. 


ARCHIBALD  D,  DAWNAY  &  SONS,  Ltd. 


STEELWORKS  ROAD.  BATTERSEA.  S.W.  11. 
Telephones  :    Battersea  1094  (3  lines)    ::    Cardiff  253"' 


And  at  EAST  MOORS.  CARDIFF. 
Telegrams  ;   **  Dawnay,  Battsquare,  London.**  "  Dawnay,  Cardiif.*' 


CAST-IRON  PIPES 

OF  ALL  SIZES,  FROM  U  INCH  TO  48  INCH  DIAMETER, 


FOR 


WATER,  GAS,  at\d  STEAM. 


Robert  Maclaren  &  Co.,  Ltd., 

EGLINTON   FOUNDRY,  GLASGOW,  SCOTLAND. 


Cable  Address:  "Socket,  Glasgow. 


Catalogue  on  Application. 
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Are  you  interested  in — 


S^aV  and  the  Permanent  Way  Engineer. 
Heat- Treatment  of  Carbon  Tool  Steels. 
Steel  Problems  Investi gated. 
Saving  Money  on  Motor  Car  Steels. 
Saving  J, 000  lbs.  of  Coal  daily. 


These  are  a  few  of  the  subjects  discussed  in  the  sixth 


number  of  the 


Ed^rAllen  News 


a  new  Steel  and    Engineering    Journal    published  by 
Edgar  Allen  &  Co.,  Ltd.,  for  the  benefit  of  Steel  users. 
In  addition  to  the  articles  enumerated  above,  this  issue  contains  selected  technical 
not;s  culled  from  the  World's  Press,  and  other 
interesting  matter.    See  that  you  are  on  the  I 
maili.T:!-  list  for  this  publication,  which  will  be  I 
sent  post  free  regularly,  if  the  Request  Form  | 
below  is  filled  in  or  mentioned.  I 


Edgar  Allen  &  Co  .  Limited 


Edgar  Allen  &  Co.  Limited 

Imperial   STEEL  ^Works,  Sheffield. 


I 


Please  put  me  on  your  free  mailing  list  for 
the  Edgar  Allen  News. 


A^ame  

Firm   

Address 


BROOKS  &  DOXEY 


MANO HESTER,  ENGLAND. 


AGENTS  — 

CHINA— JARDINE,   MATHESON   &  CO.,   LTD.,  Shanghai. 


JAPAN— SUZUKI  &  CO.,  Kobe. 


REVOLVINa~FLAT  GARO. 


Makers  of 
Complete 
Installations 
of 

Machinery 

for  the 
Spinning, 
Winding,  & 

Doubling 
of  Cotton, 
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PRATT  CHUCKS 


British  Manufacture. 


INDEPENDENT  4-JAW  CHUCKS 

With  Reversible  Jaws  and  Heavy  Bodies.  Double  Thrust  Bearing!  to  Screws 

(lO-in.  size  and  upwards). 

STANIIARU  SIZKS— 
*i,  5,  6,  8,  9,  10,  12,14,  15,  16,  17,  18,  20,  22,  24,  26,  28  &  30  inches  diam. 

UNIVERSAL  GEARED  SCROLL  CHUCKS 

Sslt-centring  with  three  or  four  jaws.    Standard  Sizes  4",  S".  6",  7}",9", 
lOi  ",  12",  15",  18"  &  21"  diam. 

2-JAW    BRASS    FINISHERS'  CHUCKS 

Universal  and  Independent.    Standard  sizes— 5,  6,  7.^,  9.  12  &  15  inches  diam. 

REVERSIBLE    FACE    PLATE  JAWS 

standard  Sizes — 6,  8,  10,  12  &  14  inches. 


Manufactured  by 


F.  Pratt 

&  Co.  Ltd. 


HALIFAX,  ^,  „  u  . 

'    Telegrams:"  Pratt, Halitax.' 
England.  Telephone:  no.  leU 


DODNELL  &  GO. 

Limited, 

Import  and  Export  Merchants, 

Contractors, 
Steamship  Agents, 
Insurance  Agents,  and 
Coaling  Contractors. 

Head  Office  : 

24,  ST.  MARY  AXE,  LONDON,  E.G. 

Branches  : 

CHINA  :  Hongkong,  Canton,  Foochow,  Shanghai,  and 

Hankow. 
JAPAN  :  Yokohama  and  Kobe. 
CEYLON  :  Colombo. 

U.S.A.  :  New  York  (N.Y.),  Tacoma  and  Seattle  (Wash.), 

San  Francisco  (Cal.). 
BRITISH  COLUMBIA  :  Victoria  and  Vancouver. 
ARGENTINE  REPUBLIC  :  Buenos  Aires. 
BELGIUM  :  Antwerp. 

BARRY  &  DODWELL  Ltd.,  Chungking. 


THE  BROUGHTON  COPPER  CO. 


LIMITED. 

Copper  Smelters  and  Brass  and  Copper  Manufacturers. 


Copper,  Brass, 
and  Bronze 


TUBES 


Copper  Ingots,  Bars,  Plates,  Sheets,  etc. 
Yellow  Metal  and  Naval  Brass  Plates,  Sheets,  Rods,  etc. 
Alloys.  Electro-Coppering. 


Telegrams  : 
'COPPER  CO.' 


MANCHESTER. 


Telephone  :  6907. 


Works:   MANCHESTER  and  DITTON,  near  Widnes. 
London  Office:  6,  Broad  Street  Place,  E.G.  Glasgow  Office:  49-51,  Oswald  Street. 
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To  Engineers  Oversea. 


Ayery  Testing  Machines  are  of  engineer^ 
in^  finish  throughout. 

The  669  is  designed  upon  the  single 
lever  principle.  Strain  applied  by  worm  and 
spur  gear  driven  by  variable  speed  motor. 
Worm  gear  enclosed  in  oil  bath. 

Range  from  zero  to  30  tons,  readings  to 
1/lOOth  ton  by  "N'emier.  Poise,  which  travelt 
fireely  on  ball  bearings,  is  propelled  along 
machine  track  on  steelyard  b>-  means  of 
■orew  and  gearing  controlled  by  hand  wheeL 


tend  year  eigairy  o: 


W&T.  AYERY  IP 

30HO  FDUNDHY 

BIRMINDHRH. 
ENGLAND. 


No.  669. 

30-ton  Testing  Machine.  For  testing 
in  Tension,  Compression  Bending.  Shearing, 
Torsion  and  Hardness.  (Fitted  with  .Auto- 
graphic Stress-strain  Recorder. 


Ad.  jc»2. 


Economise  in  Stiipping  and  Save  Freight 


BViBALING  YOUR  GOODS  TIGHTLY  IN  A 

BIJOLI"  PRESS 


Balini!  Press  for  Flax.  Sisal,  and  similar  fibres  to  give  Maximum  Density  Permissible. 

Why  ship  things  such  as  Sheet  Rubber,  Hides,  Bark,  etc.,  loosely  packed 
when,   if  properly  pressed,  you  can  save  at  least  half  your  freight. 

::    ::    VIT^ITE  TO  :: 

Shirtliff  Bros.,  Ltd.,  Letchworth,  Herts,  England 
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□  ■  □ 

□  "MOND" 


■    □  ■ 

"MOND" 


□ 
■ 

□ 
■ 

□ 


NICKEL 


Analysis  99  8  %  Ni. 


/NICKEL  ANODES. 
I   (ROLLED  AND  CAST). 
99/100%'  NICKELSHEET&STRIP. 

NICKEL  ROD  &  WIRE. 


□  NICKEL  SALTS. 

B  (For  Nickel-Plating,  etc.),  99/100%. 


°    COPPER  SULPHATE,  "MAPLE  BRAND," 

^  Powder  or  Crystals,  98/99  %. 

□ 

The  IVIOND  NICKEL  Co.  Ltd. 

I       39,  Victoria  Street,  LONDON,  S.W.I. 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


THE 
'SOLUTION' 

OF  THE 
CORROSION 
PROBLEM. 


Used  by  the 
Leading 
Railway, 
Colliery, 
and 
Steamship 
Companies. 


□ 


□ 


□ 


□ 


A  preparalion  of  selected  natural  Bitumens  in 
fluid  form,  applied  like  ordinary  paint  to  all 
iron  and  steel  work,  and  possessed  of  remark- 
able lasting  properties. 

Supplied  in  4  cwt.  casks  and  1  cwt.  drums. 
Send  for  samples  and  prices. 


W.  BRIGGS  &  SONS,  Ltd. 

Bitumen  Specialist';  DUNDEE, 

SCOTLAND. 

Cables —  Codes — 

"  Cement,  Dundee."  ABC,  Scotts,  Marconi. 


r 


STERN  WHEEL  STEAMER 


built  by 


YARROW  &  CO.,  UP,  Glasgow, 

(formerly  of  Poplar,  London). 

Yarrows,  Limited,  of  Victoria,  British  Columbia,  Shipbuilders,  Ship  Repairers  and  Engineers, 
are  associated  with  Yarrow  &  Co.,  Ltd.,  Glasgow. 


The  abdvc  rc/M'Cniu.  a  .■.noUvu  ar.nt^hi  ^:<:ci  nu^iica  c>tcanier,  length  130  ft-,  beam  31  ft. 
dmu2,ht  3  //.  when  carrying  I  10  tons. 

Messrs.   YARROW  construct  fast  Passenger  and  Commercial   Vessels,  Shallow 
Steamers,  Tugs,  &c.,  propelled  by  Sternwheels,  Side  Wheels,  or  Screws  worki. 
in  Tunnels  fitted  with  Yarrow's  Patent  Hinged  Flap. 


t 
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l^OTES^ND  COMMENTS. 

To  a  very  frreat  extent  the  exhibition  now  open 
in  London  at  the  Crvstal  Pahice  may  be  leoarded 
a^    on    Kiifjine^iiiifi-    Exhibition.     It  will  remain 

open  until  the  befrinnin<>'  of 
eNGiNEERiNC  Oftober.  Ample  iime  Avill  thus 
crv8tZl''pa\ace.   be  -iven  for  full  exaniin.tion  and 

consideration  of  the  many  im- 
portant exhibits  and  the  beneficial  effects  the 
exhibitors  should  receive  are  likely  to  be  very  far 
reachiiifi'  indeed.  In  subsequent  issues  of  this 
journarillustrated  articles  will  appear  of  nia(  hinery 
now  beinff  shown  at  Sydenham  of  direct  interest  to 
Far  Kastern  markets.'  Many  well-known  en{iineer- 
in<r  concerns  are  represented.  The  Tickers  Company 
anTl  its  associated  enterprises  have  combined  to  niake 
a  very  effective  display.  These  include  oil  eiifjines. 
motor  launches,  and  a<rricultural  machinery:  also 
a  new  type  of  motor-driven  breakin*,*'  down  mill 
suitable  for  coal,  rolling;  iron,  steel,  and  non- 
ferrous  metals.  Types  of  locomotive  enoines  by 
^les.srs.  Armstronff.  Whitworth  are  shown,  to<?ether 
with  marine  enj^ines  and  boilers,  machine  tools,  and 
hand  pneumatic  tools.  Messrs.  Beardmore  also 
show  a  model  of  their  main  line  locomotives.  An 
interestin<r  feature  of  thi.s  exhibit  is  a  semi-Diesel 
hot-bulb  valveless  crude  oil  en<>-ine  desifyned  for  botli 
land  and  marine  use.  The  Oil  .Section  of  the  exhi- 
bition is  sufficiently  representative  of  the  threat 
attention  iriven  of  late  to  the  use  of  oil  fuel,  and 
majiy  types  of  oil-burners  and  lif|iii(l  fuel  installa- 
tions are  shown.  An  interestintr  exlnliit  shown  by 
.Messrs.  Mirrlees,  Hickerton  &  Day,  of  Stockport, 
is  the  first  Diesel  eri<fine  made  in  Great  Britain 
twenty-three  vears  a<ro  of  20  h.j).  Beside  this  there 
is  a  four-cylinder  200  b.h.p.  enfjine  of  modein 
t\7>e.  The  exfiibition  offers  excellent  testimony  of 
the  readiness  with  which  manufacturers  have  aprain 
diverted  their  activitie.s  to  peace  re(|uirements.  The 
testimony  is  the  more  strikinji-  as  their  commercial 
|)rodiicts  are  shown  almost  side  by  side  with  their 
contributions  in  recent  years  to  war  material.  Very 
manv  features  and  important  fh'veh)i)nieiits  .shown 
in  the  exhibits  rieserve  very  wide  pul)]icity,  which 
should  not  l>e  lessene'i  because  the  exliil)ition  is  not 
a  purely  trade  concern.  So  many  exhibitions  are 
heinfr  held  at  present  in  Great  Britain,  or  are  due 
to  be  heUI  shortly,  tliat  complaints  are  not  uncom- 
mon of  the  difficulty  of  beinf?  represented  every- 
where, either  an  exhibitor  or  visitor.    Thif  applies 


particularly  to  firms  whose  mauufact  iires  cover 
a  wide  ranj^e  of  industries.  Personally  we  should 
like  fewer  exhibitions  held  at  home  and  more 
organised  abroad.  The  best  alternative  to  this 
would  seem  to  be  that  the  fullest  notice  of  current 
exhibitions  space  permits  should  be  piveii  in  the 
paji'es  of  journals  with  foreipii  circulation. 


The  prof>ress  made  in  Great  Britain  during  and 
since  the  war  in  scientific  research  has  often  been 
commented  upon  in  these  pages,  which  have  also 

given  a  record  of  the  measures 
SCIENTIFIC  taken  to  promote  such  develop- 
RESEARCH.        mciit.    Practically  similar  activity 

and  enterprise  have  been  char- 
acteristic of  Germany.  America,  Italy,  and  France, 
and  in  the  aggregate  tlie  progress  made  may  be 
immense,  although  so  little  is  known  as  to  what  has 
been  actually  accomplished.  In  the  circumstances, 
however,  it  is  gratifyina-  to  learn  that  the  British 
Department  of  Scientific  and  Industrial  Research 
is  quoted  by  the  highest  authorities  in  the  United 
States  as  the  farthest  advanced  in  actual  perform- 
ance. The  thoroughness  with  which  preliminary 
as  well  as  ultimate  work  is  undertaken  bv  the 
Department's  research  associations  is  taken  as  an 
example  to  be  borne  in  mind  in  the  United  States 
This  opinion  Mas  expressed  some  time  back,  and 
has  since  been  supplemented  and  reaffirmed.  As 
we  have  already  mentioned,  voluntary  and  national 
organisations  for  research  are  now  in  existence  in 
most  countries.  Xor  is  the  Far  East  lacking,  as  in 
Japan  a  national  physico-chemical  institute  was 
founded  some  time  since  for  the  development  of 
Japanese  industries,  and  accoiding  to  the  method 
that  the  Japanese  have  used  so  successfully  in  other 
l)ranclies  of  work  during  the  hist  half-century  young 
men  of  promise  are  being  appointed  to  I'esearch 
fellowshins  and  being  sent  abroad.  War.  in  short, 
lias  had  its  usual  infiuence  on  research,  but  in  the 
present  instance  this  special  influence  has  been 
more  marked,  and  to-day  every  nation  is  mobilising 
its  scientific  and  industrial  resources  consciously. 
and  we  believe  with  beneficial  effect. 


Particulars  of  what  is  claimed  to  be  probably  the 
most  efficient  generating  station  in  tlie  world  were 
lecently   furnished    in    a    lecture  delivered  in  the 
l^orth    of    England    before  the 
AJfLOOl"?'        Xorth-East    Coast   Institution  of 

GENERATING  1    CM  •    I       1  1  rrn 

STATION.  I'.ngiiieers  and  Sliii)bui]ders.  the 

plant  in  question  forms  the  Car- 
ville  "  B"  station  of  the  Xewcastle-upt)n-Tyne  Elec- 
tric Supply  Company.  Its  capacity  is  5(1,000  kw. 
There  are  two  boilei'  liouses,  each  containing  two 
banks  of  three  three-gTate  wiiter-tube  b.oilers.  Each 
cf)mplete  unit  consists  of  boiler,  superheater  and 
economiser  and  is  capable  of  evapoi'ating  at  all 
times  4o,000  lb.  of  water  per  hour  when  burning 
coal  having  a  calorific  value  of  0,000  to  11.000 
B.Th.T'.  at  a  ])ressure  of  270  lb.  above  atmosphere 
and  superheated  to  OTo  deg.  F.  from  w^ter  supplied 
at  a  temperature  of  90  deg.  F.  The  tempei'ature 
of  the  outlet  gases  enables  the  economisei\s  to  raise 
the  feed  water  reciuired  for  the  boiler  to  about  220 
dc!'.  F..  the  outlet  gases  leaving  the  economiser  at 
about  r5i>0  d^'g.  F.  ^fefdianical  diauglit,  both  forced 
and  induced  resulting  in  balanced  draught  in  the 
furnace  is  piovided  to  enable  coal  of  a  low  "lade 
to  be  burnt.  'I'he  elficiency  obtained  on  tests — based 
unon  the  higher  cah)iific  value  f)f  the  coal  whith 
has  been  mentioned — -amounts  to  Hi\J}  nor  cent.  The 
engiiie-rooni  contains  five  thr<'e-i/Iiase  tnibo-alteiir;- 
lois  haviruvjin  economical  output  of  10,000  kw.  eaidi. 
at  a  pressure  f)f  5  7oO  volts,  and  a  oeriodicity  of  -10 
comnh^le  cycles,  running  at  2,400  r.n.m."  Each 
machine  is  complete  with  a  direct-coupled  exciter, 
conden.ser,  turbine  oil-cooler,  oil  filter  and  air  filter. 
The  turbines  are  of  the  horizontal  leaction  type,  of 
Parsons  make,  and  are  provided  with  higli  and  low- 
|)ressure  cylinders,  the  latter  being  double-ended. 


2^8 


eastern  en^lnecritid  supplement  to  CIK  conaon  and  CWna  €xpress. 


June  24,  1920 


The  surface  coiKleiisin-;  pliiiit  is  nhucd  iiiinieiliately 
below  tlie  low-piessuie  (•%  liiidcr,  iiiid  consists  of 
twin  condensers  connected  in  piirallcl  Ijolted  direct 
to  the  exhaust  flanges  of  the  tuihine.  The  air- 
extractiiif)'  plant  consists  of  a  steam  jet  and  aufiiuen- 
(or  in  seiies,  with  a  totally-encdosed  recii)rocatin<i' 
pump.  'I'he  condensate  is  discliar<ie<l  by  the  lift 
pump  thr()a<>h  a  feed-water  heater  taking  steam 
extnicted  from  the  L.P.  end  of  the  turbine,  into  the 
hot  well.  'Hiis  metliod  of  heating  the  condensate 
lesults  in  an  appreciable  gain  in  economy.  The 
))lant  as  a  whole  is  capal)leof  maintaining  a  vacuum 
of  al)oui  per  cent.     The  ciiculating  water  foi- 

the  condensers  is  provided  by  means  of  a  puni]) 
house  at  the  rive)',  situated  near  the  i>owe]'  station, 
al  about  yards  distant .  The  alternators  are  of  tlie 
rotat ing-field  type  witli  direct-coupled  exciters,  and 
are  totally  enclo.^vcd  and  ventilated  l)y  means  of  fans. 
One  of  the  special  featui'es  of  tlie.se  machines  is  tlie 
water-cooling  of  the  rotor,  which  is  carried  out  by 
l)um])ing  tlnough  tubes  placed  at  the  bottom  of  the 
slots  in  the  rotor,  with  a  special  cooler  in  circuit  for 
cooling  the  water.  The  steam  consumption  is  given 
as  10  lb.  per  kw.  hour,  the  capacity  ))er  s(j.  ft.  of 
area  covered  as  10  Uw.,  and  the  capacity  per  man 
engaged  in  opeiation  as  ^V-V-\  l<w.  AVhilst  the  .station 
has  lacked  many  of  the  difficulties  which  have 
attended  the  Shanghai  Electricity  Department,  both 
have  many  points  in  common.  Jioth  aie  the  out- 
come of  continued  and  gieat  impiovement  and  de- 
velopment undei'  British  management,  and  in  both 
there  has  been  a  continuous  and  strenuous  endeav- 
our to  meet  growing  i e(|uirements  for  curi'ent. 

Few  who  have  stu<lied  international  trade  will  be 
ignorant  of,  or  will  que.stion,  the  fact  that  the 
I  nited  States  has  become  a  foreign  trading  nation. 

A  matte]-,  however,  which  i.s  by  no 
Pi'O^HiCTjiON^^iH   means    such    common  knowledge, 
STATES.         hut  which  it  is  ♦'ssential  we  should 

realise,  concerns  the  great  ex])aii- 
.sion  that  has  taken  place  in  America  <luring  the  last 
few  years  in  the  agencies  and  instruments  of  produc- 
tioji.    So  great  has  been  this  expansion  that  America 
cannot  again  limit  her   trade  outlook  to  domestic 
demands.      Something  very  much  like  disaster  will 
overtake  Amercan  commerce  and  indu.stry  unless  she 
can  steer  into  American  channels  a  veiy  considerable 
share  of   foreign   trade.     Plant   expansion  in  the 
States  for  igreater  pro<luctioii  has  by  no  means  only 
been  accomplished  by  concerns  of  great  mag-nitude 
and  large  ca])ifal.    Mr.  James  A.  Farrell.  chairman 
of  the  American  Foreign  Trade  Council,  has  stated 
that  the  increase  in  prochictive  capacity  is  common  to 
all    industrial   sections  of  the  country — aloii^g  the 
Atlantic  Coast,  in  the  Soivfh.  in  the  Middle-West 
"specially,  and  on  the  Pacific  Coast.  Detail  is  not  lark- 
ing in  Mr.  Farrell's  statement,  for  he  tells  us  that 
in  one  district  of  the  State  of  Ohio  alone,  embracing 
but  a  comparatively  small  part  of  its  area,  several 
sheets  of  closely  typewritten  i)aper  would  be  required 
to  list,  one  name  to  a  line,  the  plants  which  were 
expanded  t'o  meet  the  requirements  caused  by  war- 
time conditions.     Truly,  an  enormous  machine  for 
production  has  been  created,  and  America  is  giving 
sustained    and    intelligent    effort    to    its  woiking. 
Wisely  used,  no  doubt  the  world  will  be  the  better 
for  its  creation.    Nevertheless,    American  foieigu 
enterprise  is   a   potent  factor  to  be  reckoned  with. 
Such  competition  in  catering  for  the  needs  of  foreign 
markets  <-an  best  be  met  by  the  ready  adaptability  of 
other  nations  to  adjust  themselves  to  changed  condi 
tions,  and  by  a  broader  and  freer  conception  of  inter- 
national   co-operation.      I'lie    causes    which  hav^- 
hrouight  greater  productive  facilities  to  America  have 
achieved  tlie  same  end  in  Great  Britain  in  an  even 
gieater  degree,  and,  granting  that    the  ability  for 
sale.smanship  and  distiibution  have  developed  pro- 
portionately, then  the  future  may  be  faced  with  con- 
fidence.    It  is  essential,  however,  that  we  should 
realise  what  our  competitors  are  doing. 


1  he  measures  so  freciueiitly  taken  in  Great  liritain 
to  promote  the  welfare  of  irarticular  industries  might, 
and     doubtless    will,    icceive    attention     in  other 
countiies,  where  similar  industrie.^ 
MODERNISING     are  conducted.    Of  such  measures 
"AGi'sTATrjr    the    new   (fas   Bill,    recently  sub- 
mitted to  Parliament,  is  one  of  th..: 
most  important.    Engineers  of  the  industry  in  Great 
Britain  have   for   long  been    handi<apped  in  their 
endeavours  to  imi)rove  and  reduce  the  cost  of  heat, 
motive  power,  and  light,  by  legislative  restrictions 
long  out  of  date,  and  frame<l  to  secure  a  standard  of 
gas'(lefined  by  its  lighting  power  in  old-type  .standard 
burners.    Many  improvements  in  gas-burning  appli- 
ances and  in  igiis  consumption  have  taken  place  since 
such  restiictions  were  imjiosed.    The  intei'iial  com 
bustion  was  introduced  about  18(10,  the  incandescent 
mantle  in  l.SOo,  follo^xed  by  the  us.  of  li igh-iiressinv 
incandescent  gas,  all  such  developments  dejiending, 
not  on  the  illuminating  iiower,  but  on  the  total  heal 
units  given  out  V>y  combustion.    Moreover,  the  gas 
consumed  to-day  for  heat  and  motive  jwwer  is  nearly 
double  that   used    for  ill nniinat ion.    The  propose.! 
(ias  Uegulation  Bill  of  1!)20  provides,  therefore,  that 
the  consumer   is   to   be  charged    for  thermal  units 
sujiidied  in  the  form  of  gas,  in.stead  of  selling  by 
cuhic     foot  '  measurement.      A     unit    of  100,000 
British  thermal  units,  called  a  "therm."  is  set  up 
as  the  standard.     The  meter  measuring  cubic  feet 
will    still   be    used,   but   its   record   is   reduced  to 
"  therms,"'  liv  1  he  readings  of  recording  calorimeters, 
whi(  h  will  show  a  continuous  heat  unit  record.  A 
wide  range  of  heat  values  per  cubic  foot  is  allowed 
different  comi)anies  and  muni<-ipa1ities,  and  the  Bill 
as  a  whole  Avill  enable  gas  engineers  to  obtain  from 
coal  and  to  distribute  a  much  larger  proportion  of 
the  total  heat  of  the  coal  in  the  form  of  gas  than  has 
hitherto   been    iios.sible.     The   future   of    the  gas 
industry  in  (jreat  Britain  is  regarded  with  increasing 
confideiice,  and  the  greatlv  increased  use  of  gas,  par- 
ticularly   for    industrial    purposes,    is  inedicted 
Better  "methods  of   gas  production    and  nni)roverl 
treatment  of  by-products  are  also  .strengthening  the 
position  of  the  jndustry.    » )f  these  the  Low  Tempera- 
ture Carbonisation  system,  recently  dealt   with  in 
these  pages,  is  an  example,  while  another  in.stance 
will  pnybabiv  be  found  in  the  use  of  oxygen  in  the 
carbonisation   of  coal.    By  this    system   the  heat 
needed  can  be  generated  in  the  charge  itself  by  the 
use  of  oxygen,  and  the  complete  gasification  of  coal 
obtained  with  the  maximum  thermal  efficiency. 


In  most  civilised  countries  to-day  very  great 
prospects  are  opening  up  for  electrical  engineering. 
This  is  clearly  the  case  in  the  Far  East,  and  perhaps 

the  position   is   simplified    if  an 
WIDE  FIELD  FOR     eiuleavour  be  made  to  appreciate 
ENcmEERiNG.      the    uumerous    forms    in  whhd. 

electricity  is  not  only  applicahle 
but  invaluable.  AVith  the'transmission  of  light  and 
power  we  are  all  familiar,  although  even  here  we 
may  fail  to  do  justice  to  the  great  scope  that  exists 
for'  this  branch  of  the  industry.  The  possibilities 
for  electric  traction  on  our  railways  and  for  road 
transport  have  yet  to  be  grasped  in  their  just  pro- 
portions. Stiir  less  do  we  realise  the  important 
role  electricity  and  electro-magnetism  play  m  the 
transmission  of  spoken  and  written  messages,  and 
with  all  that  electricity  does,  or  can  do,  on  board 
ship.  The  great  part  electricity  takes  in  manufac- 
turing processes,  ouite  distinct  from  suoplying  the 
power,  is  but  little  credited,  nor  are  its  medical, 
agricultural,  and  chemical  applications.  Great  as 
are  its  oresent  uses,  important  developments  may 
be  anticipated.  The  substitution  of  mechanical 
with  electrical  apnaratus  is  a  case  in  point.  The 
question  of  distant  control  by  electrical  current  in 
another  direction  in  which  such  developments  may 
be  discerned.  The  problems  attending  the  distant 
control  by  electricity  of  aircraft  have  already  been 
overcome^  although  the  developments  here  are  not 
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yet  ou  a  commercial  basis.  The  teuileis  leieutl.v 
fijlled  tor  by  the  Post  Office  in  London  for  the 
electrical  equipment  of  the  London  underground 
mails  tunnel  embodyinji'  some  method  of  distant 
control  brinijrs  this  matter  appreciably  nearer  reali- 
sation. Success  in  tliis  instance  may  well  lead  by 
dejfrees  to  similar  control  on  our  railways  with 
benefits  proportionately  greater  in  these  circum- 
stances. It  is  something  of  an  anti-climax  to  learn 
that  in  Great  Britain  the  Electrical  Development 
Association  is  in  active  operation  to  familiarise  the 
general  public  with  the  advantages  of  electricity 
and  to  encouragre  its  use.  It  is  believed  that  such 
an  Association  will  never  be  recjuired  in  the  Far 
East  where  perhans  the  benefits  of  electricity  are 
more  generally  appreciated  than  anywhere  in  the 
world,  and  where  the  scope  before  the  industry  is 
greater.  Familiar  with  the  indxistrial  outlook,  and 
with  all  that  electricity  can  >1()  for  industry,  one 
cannot  f^iil  to  realise  the  great  potentialities  for 
clectiical  engineering  in  this  part  of  the  world. 

To  Mr.  S.  .1.  Peachey,  M .Sc.Te<li . ,  F.I.C.,  lec- 
turer in  chemistry  at  the  Manchester  College  ot 
T<"<  hiioli)gy,  is  cre<lited  further  improvements  in  the 
process  of  the  vulcanising  of 
DEVELOPM^E^NTs  IN  nihber.  For  eigliteen  months  or 
INDUSTRY.  more  a  good  deal  of  publicity  has 
been  given  such  developments.  liy 
tlie  new  mellnxl  organic  filling  agents  may  be  eni- 
plrtyed.  thn.s  making  it  possible  to  u.se  many 
substitutes  that  aie  relatively  cheap  compared 
witii  the  materials  at  present  in  use.  A  much 
wider  i  ing-e  of  colours  nuiv  be  emjdoved.  \\\ 
the  improved  process  vulcanisation  is  effe<te(l 
without  the  application  of  heat,  and  it  c;.  ii 
he  accomplished  in  alK)Ut  liaif  an  h!)Ui-  in 
'•omparison  witli  from  one  to  thiee  hours  l)y 
the  piesent  method.  Sul|)hur  is  introduced 
into  the  rubl>er  by  means  of  sulphurous  gases,  and 
livdrogen  sulphide  and  sulpliur  dio.vide  when  applied 
alternately  to  the  rubbei'  mixture  bring  about  com- 
plete vulcanisation.  It  when  employed  commcr- 
<  ially  the  improvemen.ts  carry  witli  them  all  the 
advantages  claimed  in  the  laboiatory.  the  net  result 
should  be  a  material  cheapening  of  rubbei-  goods 
and  the  employment  of  rubber  in  a  much  wider 
raiig:e  ot  <roods  than  hitheito.  In  any  cTise  the 
Manchester  ("olleg^e  of  Technology  deseives  well  of 
science  and  industry  for  what  it  has  accomplishecl 
in  the  past.  During  the  wai,  Mr.  Peachey  prepared 
and  i)atented  ii  new  rubiiei-  product,  Duroplene," 
-aTMples  of  which  were  supplied  to  the  Air  Hoaid 
and  the  Trench  Wai  faic  Department  for  expei  i- 
iiiental  purnoses.  He  also  discovered  a  new  acceh-i- 
ator  for  the  vulcanising  of  rubi)er.  Other  member^ 
of  (he  staff  perfected  a  method  of  analvsis  of  nitio 
compounds,  including  high  explosive,  by  means  of 
litanous  chloride,  and  a  valuable  series  of  experi- 
ments were  conduclcd  in  the  best  methods  of  manu- 
facturing tri-?iitrotnluene  and  piciic  acid.  The  in- 
vestigation was  rarri<-d  out  r)f  the  manufacture  of 
riopes  for  aeroplanes  without  the  use  of  acetone,  and 
a  new  method  of  pjoducing  dopes  d iscoveied .  \ 
special  dope  was  also  pj-oduccd  for  rigid  airshi|)s. 
-Mnr  h  other  valuahle  work  in  the  fields  of  metallurgy 
and  dvestiiffs  research  has  also  heeii  acconiplishwj. 


MARCONI'S  WIRELESS  TELEGRAPH 
CO.,  LTD. 

A  Jn'^hiy  satisfactory  report  lin^  been  l)y  this  coiri- 

|»firiy  for  the  pant  year.  Karninf;;-,  have  more  than  doubled, 
tlie  gross  profit  «inoiinting  to  £1  ..VW.OOO,  as  against 
t'7(5^),;j<K),^  arifl  the  net  prf»fit  to  CI  ,22I).7'K).  as  compared 
with  t-WT.WX).  There  are  evideru'Cs  that  revenue,  is  shown 
after  very  lit.eial  di'diietifins.  Kor  instance,  £;.%,f)fK)  li.is 
been  MTitteri  off  idvestments  and  .'jH.OOO  tias  t)oen  del)ite<l  to 
(>rofit  and  Ifiss  as  loss  on  exebange  r»ti  iiieonie  aeerniiig 
abroarl.  tbongb  mnrh  of  this  money  lias  not  been  actually 
broilgbt  home  and,  if  not  remitted  till  the  exeliange  im- 
proves, will  prove  a  source  of  extra  profit  in  the  future. 
The  bulk  of  the  increafie  U,  of  course,  represent*  d  bv  the 


i'o!»ll,0()U  received  from  the  (iovernnieiit  as  dauiag<'s  for 
breacli  of  contract  in  connection  with  tho  arrangement  for 
a  ciiain  of  wireless  telegraphic  installations  throughout  the 
Kiiipire.  but,  apart  from  this,  receiirts  on  trading  account 
register  a  gain  ot"  £1H1,31)0.  The  Piefereuco  and  OrdinaTy 
dividends  remain  at  '1'2  and  'i.l  p(M-  cent,  lespectively.  but 
both  classes  of  shareholders  get  a  bonus  of  2.5  per  cent. 
The  bonus  will  absorb  £;3(j8,40O  out  of  the  i-.")9().l)00  reccMvetl 
from  the  Government.  The  dividend  is  payabl(>  on  the 
(■ai)ital  as  it  stood  before  the  last  issue  of  Ordinary  shares, 
these  latter  not  ranking  for  return  till  the  current  year. 


CREDITS  FOR  EXPORTERS  IN  THE 
UNITED  KINGDOM. 

In  Ai>ril  last  the  I'.xport  Credit  Scheme  was  discus-scd  in 
the  Houi^e  of  Commons,  and  a  synopsis  of  same  was  given 
in  the  issue  of  this  journal  of  that  month.  The  Board  of 
Tra<.le  has  now  is,sued  a  memorandum  (Cmd.  I'd'l)  which 
levise.s  and  amends  the  original  scheme.  The  scheme  is  not 
intended  to  encourage  all  kuids  of  exports;  in  fact,  Clause  H 
explains  that  : — 

Advances  will  not  be  made  for  the  export  of  raw  mate- 
rials or  of  surplus  Govern ment  stores,  and  preference 
will  be  given  to  tho  finance  of  goods  where  the  krger  part 
of  tlie  cost  is  due  to  manufacture  in  Great  Britain.  Goods 
are  only  eligible  which  are  manufactured  or  produced 
either  wholly  or  i)artly  in  Great  liritain. 
Moreover,  the  exi)orter's  bank  must  recommend  the  api)li- 
(ation  and  must  send  it  to  the  Kxport  Credits  Department 
o!  the  lioard  of  Trade. 

-Applicants  must  l)e  firms  or  companies  domiciled  in  the 
I  nited  Kingdom,  .\dvances  may  be  ^-antcd  up  to  HO  j)er 
cent,  of  the  cost  ( t<j  the  exporter)  of  the  goods  in  respect 
of  exports  to  various  coiuitries.  The  word  cost  includes 
the  exporter's  disbursements  for  freight,  insurance,  and  com- 
mission paid  to  the  Export  Credits  I)ei)artment.  There 
sivnis  to  be  a  welcome  absence  of  re<l  tape  about  this  now 
ortice.  Fol'  the  oonvenience  of  exporters  the  I)e|)artment  is 
ready  to  receive  a[)plications  Iw-fore  the  contract  is  signed, 
and  to  give  a  decision  u|)on  them:  a  limit  of  time  must  be 
stated  within  whi(\h  the  shi])[)ing  and  other  relevant  docu- 
ments will  be  produced  and  an  advance  taken. 

The  DepartmiMit  "  will  make  the  advance  to  the  e.xportei- 
upon  the  recei|)t  of  the  bills  of  exchange,  shipping  docu- 
ments, etc."  It  will  not  wait  for  the  bills  of  exchange  to 
l)e  accepted,  but  it  will  rec|uin>  with  them  a  guarantee  from 
tlu'  inipoi-ter's  bank  to  the  effec't  that  they  will  bt-  accepted 
and  that  the  stipulated  security  will  be  deposited  as  soon 
as  the  documents  are  presented  to  the  importer.  Where  the 
department  requii'es  it  the  guarant<^(>  must  undertake  that 
the  value  of  the  securities  will  be  maintainecl.  Vai'ious 
other  conditions  ai-(-  laid  down  foi-  the  protection  of  the 
Department.  No  fixed  [leriod  is  i)rescrib<'d  for  the  (  iX'dits; 
the  Depai'tmetlt  rescM'ves  the  right  to  fix  one  in  ewcli  case, 
but  it  must  not  exceed  tluve  y<'ars.  The  interest  chargerl 
is  very  much  like^that  charged  by  banks  for  overdrafts  or 
advances,  i.e.,  1  per  cent,  above  bank  rat<',  with  a  mini- 
mum of  (>  per  cent.  In  achlition  the  l)ei)artnieut  will 
I  barge  connnissions  to  defray  its  own  expenses  and  to 
provide  a  fund  against  losses,  the  rate  being  not  les.s-  tlian 
;!  per  cent,  for  the  first  year,  4  per  cent,  for  the  second, 
anil  'i  j)er  cent,  foi'  the  third  year.  In  case  the  bill  of  <'x- 
(haiige  is  paid  before  maturity  a  rebate  will  be  allowed; 
liMt  a  minimum  of  2  per  cent,  will  be  maintained.  This  rub- 
is  not  (|uite  so  rigid  as  it  seems,  for  it  is  stated  in  a  latei' 
pa  I'agi'aph  that  :  — 

In  a|)proved  cases,  «  liere  the  (  xpoi  ter  is  |)repared  to 
remain  liable  to  rei)ay  the  adxance.  the  Department  would 
be  w  illing  to  modify  the  re(|ui rc-ments  as  to  security  and  Ifi 
mak<r  a  I'eductioti  in  the  commission  to  the.  extent  of  half 
the  i-ates  (nxMitioned  in  the  earlier  paragraph). 


ECONOMY  IN  STEAM  BOILER  PLANTS. 

The  Va  poll  r- Aeeu  m  u  la  tor  System,  a  recent  Sw<>(lish  inven- 
tion patented  l)y  Mr.  J.  Kuths,  is  designed  to  regulate  the 
load  in  steam  boiler  [)lants.  It  is  descril>ed  as  Ix'ing  based 
upon  the  pi'inciple  of  .stowing  up  steam  in  sup<'rheated  water 
(■()ntaine<l  in  a  large  receiver  [)rovided  with  automatic  regu- 
lating d<'vices.  VViheii  arrang<>d  accofding  to  this  system  il 
is  (lainied  the  boiler  plant  does  not  ret|uil'e  a  heating- 
surface  corres|)onding  to  the  maximum  (juantity  of  steam 
re(juir<'d  per  hour,  but  may  be  d<'sig!u><l  for  the  iron  and 
steel  itidustry:  the  va |)onr-ac'cuinulator  mav  be  used  for  an 
eflicietit  utilisation  of  tlu-  hot  gas(>s  fiom  blast  ftu'naces  and 
othr-r  furnaces,  and  also  for  holding  steam  in  icadini^ss  for 
the  generation  of  poucr.  .\fter  inslallini;  a  \iiipour-aceu- 
nnilator  at  the  Sandvik<'n  li-(m  Works  in  Sweden,  it  is 
stated  to  have  be(>n  found  possible  to  close  down  two  boiler 
houses  arul  to  dispense  with  the  ser\  ices  of  fouite(>ri  stokLM'B. 
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ENGINEERING,  MINING  AND  INDUSTRIAL  PROJECTS  IN  THE 

FAR  EAST. 


COAL-MINING  ENTERPRISE  IN  JAPAN. 

Tlicre  is  ooiisidorable  activity  in  coal-iiiiniiig  eiiterpiises 
in  Japan  at  the  present  time,  and  the  organisjition  of 
several  new  conipaiiios  is  being  <>ontei"n])bi!be<l.  At  tln) 
same  time,  it  is  considoi-ed  doubtful  whether  such  concerns 
will  prove  comnunx.'ially  succc^ssful  sliould  there  bo  any  oon- 
siderable  reduction  in  the  price  of  coal.  Tlie  promoters  are 
counting  rather  unduly  on  a  continucxl  increase  of  Jajwin's 
industrial  activity.  As  a.  great  potential  market,  however, 
for  <'olliery  plant  and  equipment,  the  position  in  Japan 
is  well  wortii  judicious  (>x])loitation .  JiettcM'  mining  methods 
are  e\-erywhere  being  aimed  at  in  Japan,  and  <'oal  resounes 
luthert<)  neglected  as  )ion-payable  ]n-o])ositi<»is  will  be 
utiJised.  The  larger  <'onoerns,  such  as  the  Mitsubishi  Kogyo 
Kahusinki  Kaisha,  regai'd  the  future  with  confidence,  the 
undei  taking  nanu'd  materially  iiu-i'e^ising  its  capital,  invest- 
ment in  the  undertaking  now  being  open  to  the  general 
))nblic.  Statistics  as  to  Japan's  coal  resources  and  produc- 
tion ajipear  clsewheie  in  this  issue. 

MOJI    HARBOUR  IMPROVEMENTS- 

The  proposals  for  the  impiovement  of  Moji  Harbour,  on 
the  North  Kyushu  coast  of  Japan,  include:  — 

1.  The  acquisition  by  purchase  of  240,000  sq.  yards  of 
water  frontage  and  tlTe  reclamation  from  the  .sea  of  another 
,'520,1)00  sq.  yards  at  Tanoura,  a  fishing  village  situated 
about  oiie  mile  from  Moji,  a  bold  headland,  known  as  Moji 
Hill,  intervening  between  Moji  Harbour  and  Tanoura. 

2.  The  construction  of  a  deep-water  anchorage,  free 
from  the  tidal  currents  which  form  the  chief  defect  of  Moji 
Harbour,  whej  e  vessels  of  any  size  could  ride  safely  ;  of 
<oaling  wharves,  jetties,  etc.,  and  of  proper  port  equipment, 
and  the  pro\  ision  of  warehoiises,  coal  .storage  yards,  etc. 

3.  The  construction  of  a  railway  of  ..some  15  miles  in 
length  from  Tanoura,  connecting  with  the  Government 
main  line  at  Moji  station,  with  tlie  Kokura  railway  at 
fshida  station,  and  with  the  Hoshu  railway  at  Sone  station. 

these  are  coal-carrying  lines,  and  the  rail  facilities  thus 
l)rovided  will  enal)le  coal  to  be  conveyed  by  rail,  as  well 
as  by  wa.ter,  direct  from  the  collieries  to  tlie  new  harbour, 
and  will  also  enable  the  transi^ort  by  rail  of  cargo  to 
and  from  the  shipping  using  the  harbour. 

4.  Of  the  land  to  be  acquired  by  purchase  and  reclama- 
tion some  300,000  .sq.  yards  will  be  offered  for  sale.  On  this 
land  streets  will  be  laid  out,  and  it  is  anticipated  that  a 
profit,  estimated  at  £1,500,000,  will  accrue  from  these 
.sales. 

The  work  is  being  carried  out  by  the  Moji  Chikko 
Kabushiki  Kaisha  (Moji  Harbour  Constr^jction  Co.,  Ltd.). 

MONO-RAIL    ELECTRIC  TRAMWAY  FOR  TOKYO. 

To  relie\  e  the  congestion  of  travelling  in  Tokyo,  and  as 
an  auxiliary  to  the  municipal  electric  car  service,  several 
business  men  of  the  capital,  including  Mr.  Yoshio  Naito, 
as  announced  some  little  time  back,  approached  the 
Government  for  permission  to  build  a  mono-rail  electric 
tramway  over  the  rivers  and  canals  in  Tokyo.  Details 
since  to  hand  show  that  the  scheme  proposes  to  start  the 
line  near  Shimbashi,  over  the  canals,  thence  over  the 
SuTuida  Uiver  as  far  as  Yoroibashi,  near  the  Stock  Ex- 
change. The  terminus  will  be  Tabata,  on  the  Government 
raih\  ay.  Each  car  will  be  capable  of  accommodating  50  per- 
sons, and  will  be  run  at  an  average  speed  of  about  25  miles 
per  hour.  The  proposed  company  is  to  be  capitalised  at 
15,000,000  yen.  The  estimated  cost  of  building  the  line 
is  about  1,030,000  yen  per  mile. 

DEVELOPMENTS  AT  YOKOHAMA. 

Particulars  were  given  in  the  March  issue  of  this 
JouRN.\L  of  the  ])lans  Tinder  consideration  for  the  develoj)- 
ment  of  Yokohama,  particularly  in  relation  to  harbour 
im))rovcmonts  comprising  extra  dwking  space,  deepening 
of  slips  and  increased  wharfage  facilities.  The  proposed 
l)rogranune  for  city  betterment  is,  w(>  learn,  likely  to  le 
hastened  with  a  view  to  finding  employment  for  labour 
rendered  idle  by  recent  commercial  difficulties  in  Japan. 
.\s  rather  more  than  35  per  cent,  of  the  foreign  trade  of 
Ja])an  is  credited  to  Yokohama  the  improvements  alread\- 
made, ''as  well  as  those  which  are  contemplated,  re])resent 
a  remunerative  project.  Increased  facilities  and  exten- 
sions are  necessary,  and  indeed  are  contemplated  at  most 
important  ports  in  the  Far  East,  and  contracts  forthcom- 


ing irom  this  dir(>ction  are  amongst  Llie  most  ap])arent 
openings  for  business  in  this  part  of  the  world.  The  pre- 
sent port  at  Yokohama  includes  the  old  Customs  com- 
pound, covering  an  area  of  ahout  640,360  square  feet 
and  containing  ten  sheds  and  several  storehouses,  and  the 
nciv  Customs  compouiul,  which  is  much  larger,  it.s  area 
being  4,250,000  square  feet,  including  the  new  port  and 
jiior.  There  are  eleven  steel  sheds,  covering  358,308  square 
feet,  and  three  wooden  ones,  occupying  104,256  ft.  In 
addition  there  are  two  three-storey  brick  warehouses, 
occupying  69,394  square  feet  and  containing  steel  galleries, 
elevators  and  other  modern  equipment.  The  main  rail- 
way line  is  connected  with  the  quays  by  two  lines  and 
with  the  old  Customs  compound  by  one.  There  is  also 
a  wide-gauge  line  for  about  a  mile  along  the  quays  for 
the  use  of  the  eleetric  travelling  cranes.  The  water  depth 
on  both  sides  of  the  pier  has  been  dredged  to  35  ft.  below 
the  mean  low-water  spring  tide. 

JAPANESE  ENTERPRISE   IN   SUGAR  INDUSTRY. 

It  is  reported  that  the  ,Ja]ianesc  combine  which  i-ecenily 
purchased  the  sugar  factory  at  Krajan  Rejo,  Netherlands 
Indies,  for  4^  million  florins,  has  now  eomplctcd  nego- 
tiations for  the  purchase  of  the  Wijnschenk  factories  in 
the  Djokja  district  for  the  sum  of  16^  million  florins. 

RAILWAY    CONNECTION    BETWEEN  CHANGSHA 
AND  CHANGTEH. 

The  construction  is  now  being  put  in  hand  of  a  branch 
line  of  the  Canton-Hankow  Railway  from  Chang.sha  to 
Changteh,  a  distance  of  over  100  miles.  While  the  new 
branch  is  not  of  the  same  e^/ononiic  importance  as  if  it 
were  opening  up  inaccessible  territory,  since  Changteh  is 
connected  with  Hankow  by  water,  it  will  make  possible  the 
movement  of  freight  from  Changteh  via  Changsha  during 
the  four  or  five  months  Avhen  the  water  of  the  Tungting 
Lake  i.<?  too  low  to  permit  of  river  steamers  reaching  that 
city.  This  branch  will  ultimately  involve  the  construction 
of  a  bridge  over  the  Ssiang  River  near  Changsha. 

RAILWAY  AND    BANKING   PROJECTS  IN 
MUKDEN. 

Increased  attention  is  now  being  gi\-en  in  the  Mukden 
district,  comprising  the  greater  part  of  South  Manchuria, 
to  the  instiiUation  of  better  facilities  for  transport  and  for 
banking.  In  both  respects  services  at  present  available  are 
quite  insufficient.  A  number  of  new  railway  connections 
are  proje<:ted,  the  principal  ones  being  Japanese,  and 
including  : — • 

Miles. 


Kiriii-Hweining  Line    160 

Changchun-Taonanf u  Line    150 

Taonanfu-Jeliol  Line    370 

From  a  point  on  the  Taonanfu-Jehol  Line  to  the  sea  150 

Kirin-Kaiyuan  via  Hailungcheng    170 

Ssupingkai-Taonanfu  Line    -lOO 


There  is  also  the  American  jjroject  of  linking  up  Cliinchow 
to  Aigun,  a  distance  of  700  miles. 

Whilst  the  mantif actures  of  the  Mukden  district  aiT 
unimportant,  compared  with  the  agricultural  development, 
indu.strial  possibilties  arj  very  great.  The  number  of 
business  houses  has  rapidly  increased  of  late,  building 
operations  have  become  extensive,  and  the  call  for  improved 
and  increased  railway  facilities  is  pointed  out.  Practically 
the  same  remarks  ajoply  to  banking,  and  certain  interests 
are  actively  considering  the  formation  of  an  American 
bank  in  Mukden,  and  a  favourable  opportunity  certainly 
exists  at  the  present  time  for  carrying  this  project  to 
fruition . 

FRANCO-BRITISH    RAILWAY  PROJECTS. 

Preparations  are  advanced  for  the  construction  of  a  rail- 
way to  connect  Upper  Laos  with  the  Annamese  coast.  In 
connection  with  this  pi'ojcct,  the  French  Colonial  Union 
proposes  that  all  new  lailway  construction  in  Asia  should 
be  with  the  idtimate  object  of  realising  a  Franco-British 
scheme  for  linking  by  rail  all  the  colonial  possessions  and 
dependencies  of  the  two  Allies.  Such  a  line  would  pass 
through  Siam.  Burmah,  India,  Persia,  Mesopotamia,  and 
Syria.  The  Union  makes  no  suggestion  regarding  the 
route  to  be  followed  over  spheres  of  complete  British 
influence,  but  points  out  that  An  nam  and  Tonkin  could  be 
connected  with  Siam  and  Burmah  by  two  routes,  either  by 
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the  creation  of  a  new  system  across  Northern  Siam  by  way 
of  Vinh  or  by  the  adaptation  of  existing  railways  through 
Mouhiieiii.  Raheng,  and  Khoiat.  In  order  that  the  rail- 
way at  present  under  consideration  for  Upper  Laos  might 
be  utilised,  such  a  trans-Siamese  line  would  have  to  be 
directed  towards  Guaiig  Tri  and  Savannaket. 

CULTIVATION  OF  AFRICAN  OIL  PALM  IN 
MALAYA. 

The  Gtjvernment  of  Perak  is  prepared  to  grant  land  upon 
favourable  terms  for  the  cultivation  of  African  oil  palms. 
At  present  the  chief  countries  of  origin  of  this  oil  are 
Southern  Nigeria,  the  Gold  Ck>ast,  Sierm  Leone,  the 
French  Ivory  (JoAnt,  and  the  Congo.  It  is  thought  that, 
as  Malaya  lias  the  advantages  of  available  labour  and 
facilities" for  transhipment,  this  cultivation  could  be  carried 
on  most  successfully.  The  Department  of  Agriculture  and 
several  managers  of  rubber  estates  have  been  conducting 
experiments  and  have  found  that  the  soil  and  climate  ot 
Malaja  are  well  adapted  to  this  plant,  and  that  its  oil 
content  ia  equal  to  those  grown  in  South  Africa.  The  oil 
is  mainly  used  in  making  butter  substitutes  and  soap.  The 
50,000  acres  of  land  set  aside  for  oil-palm  plantations  are 
reported  as  being  planted  a*  rapidly  as  the  jungle  can 
be  cleared  awey  and  the  ground  put  into  suitable  condition. 
This  means  an  increased  market  for  tractors,  stump- 
pullers,  portable  saw  outfits,  ploughs,  vegetable-oil  null 
machinery,  and  kindred  equipment. 

DRAINAGE  AND  RAILWAY  SCHEMES  FOR 
THE  F.M.S. 

\t  a  recent  niieting  of  the  Ftdcral  Council  of  the  Fede- 
rated .Malay  States  the  Governor  foreshadowed  a  scheme 
for  the  uniform  supply  of  electric  power  to  the  Sti-ait> 
Settlements  and  Federated  Malay  States.  An  expert  has 
been  engaged  to  go  into  the  matter. 

Among  other  subjects  raised  were  the  draining  of  a  large 
area  of  land  for  the  growth  of  foodstutis  and  the  acquisition 
of  land  for  a  large  goods  station  at  Tanjong  Pagar,  in 
Singapore.  Tlio  last  item  is  of  interest,  as  on  the  com- 
pletion of  the  Jahore  causeway  there  will  be  through  com- 
munication for  goodb  traffic  from  Singapore  to  all  the; 
important  centres  of  the  Federated  Malay  States. 

EAST  INDIAN  DEVELOPMENTS. 

Mr.  (;.  0.  Blacker,  Commissioner  in  the  East  Indies 
for  the  Federation  of  British  Industries,  reports  that  the 
P'ederated  Malay  States  Railways  intend  to  construct  a 
large  railway  goods  station  at  Tanjong  Pagar,  Singapore. 
This  station  will  be  alongside  the  Tangjong  Pagar  wharves. 

Information  has  also  been  received  that  the  projected 
State  Railway  in  the  Residency  of  Tapanoeli,  Sumatra,  will 
con.sist  of  a  line  running  from  the  capital,  Sibolga,  to 
Padang  Sidem.poean,  along  the  route  at  present  followeri 
by  the  Government  motor  service.  Including  the  harbour 
line  at  Sil>olga,  the  l(?ngth  will  be  about  100  kilometres. 
It  is  proposed  eventually  to  extend  thi.s  railway  southwards 
to  Pcnjaboengan — a  distance  of  70  kilometres — and  in  a 
north-easterly  direction  to  Koto  Pinang,  with  a  view  to 
connecting  up  with  the  Deli  llailway.  The  construction 
of  this  railway  will  necessitate  the  erection  of  bridges  over 
two  of  th-j  rivers  in  Tapanoeli.  Railway  wagons  and  g<K>ds 
truek-s  in  the  Duteh  East  Indies  are  believed  to  be  very 
Hcarf;e.  It  is  ,st«.ted  that  the  Netherlands  Government  are 
taking  .steps  for  the  development  and  improvement  of 
communications  in  North-West  Borneo.  Initial  operations 
in<-lude  the  laying  ot  a  steam  tramway  from  Pontianak  to 
Sambas.  Mr.  Blacker  also  mentions  that  the  American 
■■  Firestone  ''  Rubber  Co.  intend  to  erect  a  factory  in 
Singapore,  as  b«'ing  in  the  immediate  vicinity  of  sources 
of  supply  of  the  raw  material. 

INTERNATIONAL  MOTOR  SHOW  AT  BANDOENG. 

The  l'.;in(i<x>ng  Fair  .Xssociation  has  aiiairgcd  for  an 
International  Motor  Show  in  1921,  at  Bandoeng.  This 
will  meet  the  wishfjs  of  motor  car  importers  in  Holland 
East  India,  who  were  not  allowed  to  exhibit  at  the  First 
N.I.  Industrial  F  air  ot  this  year.  I:rand^)eng  is  situated 
at  an  altitude  of  2,4(JO  ft.,  is  a  very  modern  city,  with  a 
cool  climate,  and  provided  with  all  modern  c<imfoits.  It  is 
certainly  well  placed  for  .shows  of  this  kind,  which  should 
be  an  attraction  for-  horrir-  anrl  foreign  visitors. 

BRITISH  CHAMBER  OF  COMMERCE  FOR  N.E. 
INDIES. 

The  British  Chamber  of  ('orninerce  for  the  Netherlands 
Knnt  fnd)e.<i  has  been  founded  in  London  with  temporarv 
offices  at  3H,  Dover  Street,  Piccadilly,  W.  The  first  Presi- 
dent is  the  Right.  Hon.  Lord  Emmott,  G.C.M.G.,  G.B.E., 


and  the  Council  ha«  been  fortunate  in  securing  as  its 
Governor,  Sir  Walter  Townley,  K.C.M.G.,  who  during  the 
latter  part  of  the  war  occupied  the  post  of  British  Minister 
in  Holland.  Sir  Walter  Townley  intends  to  devote  the 
greater  part  of  his  energies  to  the  welfare  of  the  Chamber. 
Mr.  C.  M.  Morrell  is  Secretary  of  the  Chamber.  Until 
recently  Mr.  Morrell  was  assistant  to  H.M.  Commercial 
Secretary  at  the  British  Embassj',  Brussels.  Committees 
will  be  elected  from  each  group  of  industries,  and  .special 
committees  will  be  appointed  to  study  and  rejiort  upon 
particular  subjects.  It  is  also  intended  to  instal  small 
but  thoroughly  representative  committees  in  Java,  Sumatra, 
and  other  countries,  and  capable  commercial  men  having 
a  sound  knowledge  of  the  Dutch  East  Indian  Colonies  will 
be  appointed  as  Intelligence  Officers.  The  Chamber  is  non- 
political,  and  has  for  its  Ijroad  function  the  furtherance  of 
British  Commerce  in  the  Netherlands  East  Indies  and 
the  encouragement  of  trade  and  enterprise  on  sound  bufri- 
nesslike  lines.  A  monthly  digest  will  be  published  dealing 
with  questions  and  occurrences  affecting  British  interests  in 
the  Indies.  The  Chamber  has  received  a  cordial  welcome 
from  both  British  and  Dutch  officials  and  commercial 
circles.  Various  Government  Depirtments  are  amongst  its 
strong  supporter.?,  and  every  ei  deavour  will  be  made  to 
m^i-intain  and  extend  close  co-operation  with  them.  The 
Chamber  has  every  prospect  of  lieeoming  a  strong,  virile 
body,  embracing  banks,  sliipjiing  lines,  rubber,  tea,  coffee, 
tobacco  and  tin  companies,  manufacturers,  export  firms 
and,  in  fact,  all  forms  of  British  commercial  and  indus- 
trial enterprise  connected  with  the  Indies.  The  Council 
cordially  invites  co-operation  and  sup()ort.  This  invita- 
tion will  be  endorsed  bv  all  having  at  heart  British  interests 
in  the  Indies  and  the  confvolidation  of  the  excellent  inter- 
national commercial  relations  existing  between  England 
and  Holland.  Dutch  firms  may  associate  them.selves  with 
the  Chamber  as  affiliated  members. 

NEW  TUBE  AND  IRON   DRUM   FACTORY  AT 
BANDOENG. 

Th"  first  Netliet  lands-Indies  tube  and  iron  driiniK  fac- 
tory has  been  established  at  Bandoeng.  The  factery  is 
being  built  in  the  west  part  of  the  kotta  near  the  Ban- 
doeng gas  works,  where  a  site  of  4,0fK)  square  metres  has 
been  acquired.  The  chairman  will  be  Mr.  W.  Don,  and 
the  directors  Messrs.  Pleyte,  Ament,  Oinies  and  Schmitz. 
The  capital  is  fl .1  ,OOn,f»nO,  of  which  fl.  100,000  is  paid  up. 

MACHINERY   REQUIREMENTS  OF  THE  DUTCH 
EAST  INDIES. 

Industrial  machinery,  iiarticiilaih  in  connection  with 
the  sugar  and  coconut  oil  influstrics  in  the  Philippines 
arifl  Dutch  East  Indies  is  in  increasing  demand.  A  market 
for  comnier<'ial  motor  vehicles  is  being  developed  on  the 
Sumatra  east  coaKt.  .\s  the  roads  of  the  estates  are  being 
put  in  better  condition,  veliicles  can  readily  be  used  to 
transport  the  crops  to  the  railways.  For  general  trans- 
portation between  the  port  of  Belawan  and  Medan  and 
lietwcen  Biastagi  and  Medan  vehicles  of  1.^  to  2  tons  are 
being  adopted. 

CONSTRUCTIONAL  WORK  IN  THE 

NETHERLANDS. 

The  Nederlands<lie  Maat.s<:liappji  voor  Havenwerken, 
which  recently  opened  a  branch  at  Bandoeng^  has  started 
work  upon  two  important  undertakings  wliich  run  into 
million  of  florins.  The  first  is  the  construction  of  ware- 
houses, offices  and  sheds  for  the  Java-China-Japan  Line. 
The  company  has  also  undertaken  the  <'onstriiction  of  the 
Moera  ICnim-Lahat  railway  in  connection  with  which  five 
locomotives  and  two  steamboats  have  been  ordered  in 
America. 

AMERICAN   ENTERPRISE  IN  JAVA. 

.Messrs.  Rogers,  Brown  and  Co.,  the  well-known  Ameri- 
can firm  of  importers  and  exporters,  are  establishing  a 
branch  at  Soiirabaya.  This  is  indicative  of  the  very  greatly 
increased  attention  America  contemplates  giving  to  trade 
prospf'cts  in  the  Dutch  Indies,  and  tlii^  announcement  of 
similar  projects  by  oth(>r  large  business  concerns  is  anti- 
cipated. The  development  of  the  Ktiianishi])  communica- 
tion between  America  and  the  East  Indies  strongly  favours 
tli<!se  plans.  Native  projects,  such  as  sugar,  tobaoio,  oil,  oil 
seeds,  and  rubber,  are  now  being  despatched  to  the  States, 
and  American  manufacturers  are  counting  upon  a  large 
return  demand  for  machinery  and  canne<l  goods.  Mr.  J.  W. 
Prills  will  be  in  clKirgc  of  Messrs.  Rogers,  I'.rown  and  Co.'s 
new  branch. 
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MESSRS.  THORNYCROFT'S  ACTIVITIES. 

The  illustiations  on  this  page  arc  I'eproduced  from  pencil  diauings  by  Mi',  l^rcd  Taylor  U.l., 
supplied  for  JNlcssrs.  Thornycrof t's  hook  "  A  Retrospocl  and  «i  l'ros])oct,"  a  notice  of  whicli  appeared 
in  the  May  issue  of  this  Journal. 


^  1 

The  Engine  Erecting  Shop,  Basingstoke. 

Besides  Motor  Vehicle  work,  Messrs.  Thornycroft's  Basingstoke  Branch  also  has  a  large  output  of  motors  for  boats,  for  driving 
dynamos,  and  for  other  purposes.    During  the  war  large  extensions  were  made  to  the  Basingstoke  plant,  and  the  output  greatly  increased. 


June  24,  1920        €d$tCrn  dl^ttlCCrltlS  scpplembnt  to  Che  €onaon  ana  China  express.  243 


PULVERISED  COAL  FUEL. 

ITS  ADVANTAGES,    PREPARATION  AND 
APPLICATION. 

For  industrial  and  mauufacturmg  purposes,  as  well  as 
for  steam  raising,  the  proper  method  of  burning  toal  is  in 
the  powdered  or  pulverised  form.     This  has  been  known 
for  manv  years  past,  but  only  since  a  comparatively  recent 
date  have  "questions  inseparable  from  the  successful  burning 
of  coal  in    the   pulverised    state    received    attention  an<l 
problems  solved  in  connection  with  correct  combustion  area, 
velocity  of  gases  at  high  temperatures,  and  the  correct 
mixture  of  coal  and  air.    As  a  result  of  a  better  under- 
standing steady  progress  in  the  ui«  of  powdereU  fuel  plants 
is  recorded,  both  in  Great  Bniani  unu  America.    A  potent 
impetus  has,  of  course,  been  given  to  this  development  by 
the  great  increase  in  the  cost  of  fuel.    \ cvy  great  advan- 
tages attach  to  the  use  of  pulverised  coal,  and  there  is 
little  doubt  that  it    will    be    widely   taken    up  wherever 
indu.stry  is  conducted  on  modern  lines.    In  a  paper  recently 
read  in  London  by  ^Ir.  McBryde  before  the  Junior  Insti- 
tution of  Engineers  it  was  stated  that  by  the  use  of  pul- 
verised roal,  coal  consumptions  had  been  reduc(!d  from  "in 
to  -50  per  cent.    Taking  this  as  an  outside  estimate,  the 
pc-onomy  <)l)tainable  is  veiy  great,  and  very  inferior  fuels 
can  be  usefl  with  the  same  result  as  fuels  high  in  calorific 
value.    The  smoke  nuisance  is  eliminated  and  labour  costs 
reduced.    The  fuel  allows  of  practically  the  same  flexibility 
and  control    as   oil  fuel, 
and  in  the  case  of  boilers 
the  steaming  rate  may  bo 
increased  for  long  periods 
without    damage    to  the 
boilers.      Hy   its  use  in- 
deed the  life  of  the  boiler 
is      prolonged,      as  the 
severe     strain     set  up 
through  large  volumes  of 
cold  air  rushing  through 
the   furnace   when  open- 
ing the  furnace  door  for 
firing     i)urposes,     as  in 
band  Hring,  is  eliminated. 
When    Used    in  manufac- 
turing processes,  there  is 
an       increased  out|iut. 
Oxidation  during  heating 
<»f    the    metal    handled  is 
negligible,    and   the  pre- 
servation   and    even  the 
improvement      of      t  li  c 
quality    of    the  finished 
product  is  a.ssurcd.  'J'Ik,' 
.system     allows    of  great 
rapidity  in  hr!ating,  atirj 
^iv(■,s  equality  of  tempctii- 
ture.     In    modern  phint- 
no  combustible  matter  i> 
found   in   the  ash,  wliicli 
is  reaflily  removable,  and 
there  is  an  elimination  of  stand-by  losses. 

In  the  prej)aration  of  tJie  fuel  the  present  pra<;tice  is 
generally  to  pass  it  through  a  crusher  to  facilitate  (Irving 
and  to  prepare  it  for  the  pulveriser.  The  coal  is  then  "dis- 
charged on  to  a  magnetic  separator,  where  any  stray  pieces 
of  metal  are  r'xtractefl.  The  dryers,  into  which  the"  coal  is 
then  delivered,  are  generally  of  the  rotary  tulnilar  type, 
the  coal  coming  directly  or  indirectly  into  contact  with  the 
hot  gaws  from  a  coal-fired  furnace.  A  tcmperatuie  of 
2.tC)  deg.  Fahr.  is  the  maximum  to  which  the  coal  sliouid 
be  submitted  in  drying.  The  coal  is  then  fed  to  pulverisers 
and  crushed  to  the  requisite  degree  of  fineness,  the  stjuxlard 
adopted  being  8-^  per  cent,  of  the  coal  to  be  capabh;  of 
passing  through  a  200  mesh  (40,0U0  holes  to  the  sq.  inch) 
and  ',)')  per  cent,  through  a  1(X)  mesh.  At  this  degree  of 
fineness  the  coal  burns  practically  like  a  gas  or  oil  fuel, 
combustion  being  instantaneous  and  complete  to  within  \ 
to  1  per  cent.  From  the  pulverisers  the  powdered  coal  is 
conveyed  either  by  compressed  air  or  screw  conveyor  or  by 
a  combination  of  both  to  a  storage  bin  convenient  to  the 
boiler  or  furnace.  From  this  storage  bin  the  coal  is  fed 
by  a  small  side  conveyor  to  the  burner  and  blown  into 
the  combustion  chamber  by  air  pressure  of  from  '2  to  3  ozs. 
tft  the  sq.  inch.  The  burners  generally  in  use  have  extra 
air  ports  to  allow  for  adjustment  of  the  air  supply  to  suit 
the  coel  used. 

fn  wat'w  tidie  l>oilers  the  furnace  is  gem-rally  (  xtenderl  in 
front  and  converted  into  the  combustifin  chamb(!r.  A  ratif) 
of  40  cubic  ft.  per  lb,  of  M)al  burnt  per  minute  is  held  as 
a  good  proportion  to  ado[)t  for  r-ombustion  space,  but  this 
may  be  considerably  rediiff^d  and  very  good  efricieney  still 
maintained.    In  the  f/ancashire  type  of  boiler  a  separate 


combustion  chamber  is  as  a  rule  built  in  front  and  con- 
nected to  the  boiler  furnace  by  tubes,  combustion  taking 
place  in  this  separate  chamber,  and  the  hot  gases  escaping 
to  the  boiler  through  the  tubes.  About  200  ctibic  ft.  of  air 
per  lb.  of  coal  is  reckoned  good  practice.  The  temperature 
of  the  hot  gases  leaving  the  combustion  chamber  is  in 
boiler  practice  about  2,700  deg.  Fahr.  The  quantity  of  ash 
in  the  (mi\\  has  only  a  slight  effect  towards  reducing 
efficiency.  Coal  with  an  ash  content  as  high  as  50  per  cent, 
lias  been  successfully  burned. 

Sei-ious  apprehension  is  not  entertained  regarding  spon- 
taneous combustion  of  the  fuel.  Conveyors  and  storage 
bins  should  be  dust  proof  to  prevent  coal  escaping  to  the 
surrounding  atmosphere,  and  it  is  not  advisable  to  store 
coal  for  too  long  a  period. 

The  following  extract  quoted  in  Mr,  McBryde's  paper, 
previously  referred  to,  from  a  comparison  recently  made 
out  will  give  an  idea  as  to  the  economy  effected  by  this 
nn^thod  of  firing. 

Four  Lancashire  boilers,  fitted  with  steam  jets  for  forced 
draught  using  lOO  tons  of  coal  per  week.  IVfaker's  rating 
o.OfjO  lbs.  of  water  evaporated  per  hour.  Under  test  showed 
61  j)er  cent,  efficiency,  the  evaporation  being  1,668,800  lbs. 
of  water  per  week,  10  per  cent,  of  the  steam  consumed 
by  jets.  Net  evaporation  l,.')r)l,92()  lbs.  of  water.  The  total 
coal  bill,  including  labour  for  cOal  handling,  stoking  and 
ash  removal,  amounted  to  ^200  per  week. 

With  |)uirerised  coal  firing  the  efficiency  was  estimated  at 

78  per  cent.,  and  to  ob- 
tain an  equivalent  net 
evaporation,  as  at 
jiresent,  only  73  tons  of 
coal  need  be  used.  The 
coal  bill,  to  include  power 
and  labour,  amounted  to 
£150  per  week,  equivalent 
to  a  saving  of  £2,600  per 
annum.  Also,  instead  of 
using  four  boilers,  it  was 
proposed  to  equip  two  to 
uork  at  full  maker's 
rating,  as  the  present 
boilers  only  worked  at 
half-maker's  rating,  thus 
leaving  two  spare  boilers 
to  be  used  for  other  |nir- 
))oses. 

This  comparison  from 
u  iiich  the  foregoing  ex- 
tract is  made  is  similar 
to  many  others  covering 
l)nil(>r  plants  in  several  of 
the  largo  industrial  cities 
ol'  Clreat  Britain. 

The  advantages  of  the 
system  as  applied  '  to 
nianufactui'ing  and  iii- 
purposes  are  well 
iiidica  t('<l  ill  its  recent 
a|)pli(  iition  in  welding 
tubes  for  wafer  tube  boilris  in  the  French  works 
of  Messrs.  Babcock  &  Wilcox,  Ltd.,  particulais  of 
u  liicli  have  been  ioru  aided  us.  The  trials  in  this 
rase  were  carried  out  on  an  old  grate-fired  welding  furnace 
fitted  with  a  waste?  heat  boihn',  tiie  space  i)reviously  occupied 
by  th(;  grate  being  used  as  a  combustion  cliamixn'.  The 
welding  furnace  was  divided  into  two  compartments,  one 
f:ompartment  for  heating  the  tubes  to  be  welded,  the  othcM- 
being  tlie  hottfir  final  welding-compartment.  The  pieces  to 
be  welded  remain  for  some  time  in  the  first  compartment, 
and  are  afterwards  removed  into  the;  hottei-  compartment, 
where  they  remain  about  four  minutes.  With  hand  firing 
it  was  necessary  to  use  a  good  long  fiame  coal,  and  th<! 
consumption  was  8,000  lbs.  a  day.  After  five  months'  con- 
tinuous running  the  results  obtained  with  the  Aero  Pul- 
veriser were  as  follows: — The  Aero  Pulverizer  is  fed  with 
a  small,  line  coal,  of  which  the  quality  is  very  variable. 
Coals  containing  10  per  cent,  of  volatile  matter  and  25 
per  cent,  of  ash  have  been  satisfactorily  used,  and  an 
economy  f)f  35  jier  cent,  was  realised,  which  means  that  the 
actual  consum])tion  of  the  furnace  after  powder  fuel  had 
been  applied  was  a  litth;  over  5,000  lbs.  a  day.  With  band 
firing  a  normal  output  was  .55  welds  per  10-liour  day 
present  tliey  are  obtaining  72  welds  in  a  0-hour  day. 
of  the  ex|)lanations  of  (bis  increa.so  in  output  is  the  uniforni 
lemperatiire  obtained  in  tb(>  welding  coinpartment.  Cooling 
by  the  opening  of  doors  of  the  firebox  (-ithcr  for  charging 
with  coal  or  for  cleaning  grates  is  done  away  witit. 

In  work  of  this  character  it  is  important  to  consider  the 
effect  of  the  furnace  upon  th<>  metals  being  welded,  and 
this  debfiil  was  carefully  watched.  No  oxidation  that  could 
be  traced  took  place  during  heating,  and  it  was  possible 


The  Aero-Pulvcriscr,  comprising  Pulverising  Mill  and  Fan  com 
bined.  and   providing  for  small    users  all  the   advantages   of  dustria 
powdered  coal  firing  at  a  minimum  cost  for  outlay  and  upkeep. 


At- 
one 
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to  regulate  the  admissioii  of  air  for  coiiibustiou  in  such 
manner  as  to  obtilin  an  oxidising,  neutral  or  redujin^ 
atnio.spiicrc. 

I'oor  coal  gave  good  results,  and  lantliracite  was  satisfac- 
torily used,  provided  the  lurnace  was  first  heated. 

This  Aero  I'ulverizer,  the  type  ot  machine  used  iu  this 
iiislaiue  in  coiijuiution  with  the  turnaces  lor  heating  headers 
lor  welding,  and  iiiuslraiiU  in  tins  article,  was  installed  in 
May  of  last  year,  and  has  been  running  continuously  with 
a  normal  output. of  500  lbs.  of  coal  per  hour.  On  being 
ilioroughly  overhauled  after  four  to  live  months'  continuous 
running,  tlie  apparatus  showed  no  appreciable  signs  of  wear, 
and  no  spare  parts  have  been  used.  The  normal  power 
absorbed  was  11  h.p.,  and  the  one  motor  driving  tlie 
machine  ground  the  coal  and  delivered  it  to  the  furnace,  no 
e.xtia  power  being  required  either  for  a  secondary  air  fan 
or  any  other  purpose. 

A  brief  description  of  the  Aero-l'ulveriser  will  be  of  value 
nere,  as  it  provides,  for  small  users  and  in  many  other 
instances  where  the  cost  of  a  large  central  station  would 
not  bo  warranted,  all  the  advantages  of  powdered  coal 
firing,  at  a  minimum  cost  for  initial  outlay  and  upkeep. 
The  machine  is  a  pulvorsing  mill  and  fan  combined.  It 
consists  of  a  rotor  on  a  horizontal  axis  revolving  in  a  steel 
tasiug,  thi'  w  hole  iiuu  liine  being  mounted  on  a  east-iron  i)ase 
plate.  This  base  plate;  may  be  extended  if  desired  so  as  to 
carry  the  electric  motor  driving  the  plant,  the  machine 
being  either  direct-  or  belt-driven. 

The  steel  casing  is  divided  into  compartments,  the  com- 
partment nearest  to  the  delivery  contains  a  blowing  and 
exhausting  fan;  others  contaii!  paddles  fitted  with  loaded 
blades,  which  crush  and  pulverise  the  coal  in  stages,  the 
method  of  powdering  being  by  impact.  The  coal  is  fed  into 
the  end  of  the  machine  farthest  from  the  motor  by  an 
adjusting  revoUing  talile.  This  feed  regulates  the  amount 
of  coal  burnt  in  the  unit  being  fired.  A  hopper  of  suitable 
dimensions  can  be  installed  at  this  point  holding  sufficient 
fuel  for  an  hour,  a  shift,  or  a  day's  run,  according  to  the 
conditions  of  working  the  plant. 

The  air  supply  to  the  mill  is  admitted  at  two  points.  A 
proportion  is  allowed  to  enter  at  the  same  end  as  the  coal 
by  an  adjustable  sluitter  inlet,  and  this  amount  of  air  con- 
trols the  velocity  of  the  drift  through  the  mill,  thus  regu- 
lating the  fineness  of  the  powder  as  required.  Additional 
air  is  allowed  to  enter  between  the  pulveriser  and  the  fan, 
and  can  be  considered  as  c«rrying-air  for  the  distributing 
system.  The  air  supply  from  these  two  sources  may  be  kept 
below-  the  amount  required  theoretically  to  support  com- 
bustion in  relation  to  the  amount  of  coal  used  and  the 
additional  amount  of  air  required  for  combustion  can  be 
induced  at  the  burner.  But  even  if  the  mixture  in  the 
distributing  pipe  is  allowed  to  become  inflammable,  the 
speed  of  the  mixture  in  the  pipe  is  such  that  all  chances  of 
liaek-fiiing  are  non-existent. 

There  is  no  trouble  in  dealing  with  coals  of  an  average 
moisture  content  owing  to  the  facts  that  no  powdered  coal 
is  stored,  and  the  coal  does  not  pass  through  fine  screens. 
The  Aero-Pulveriser  is  designed  for  installation  on  the  unit 
system,  one  mill  to  each  furnace  or  boiler  fired. 

Another  fuel  that  is  attracting  great  attention  just  now 
is  colloidal  oil,  which  is  a  mixture  of  pulverised  coal  and 
fuel  oil.  The  coal  is  thoroughly  mixed  with  the  oil  by  both 
mechanical  and  ciiemical  means.  The  mechanical  part  of 
the  business  is  to  thoroughly  mix  the  tw^o  together,  and  the 
fheinical  added  should  have  the  property  of  causing  the 
particles  of  coal  to  remain  in  suspension  in  the  oil.  The 
great  difficulty  has  been  to  get  an  efficient  fixative.  This 
difficulty  .has  now  been  overcome,  and  from  experiments 
recently  carried  out  excellent  results  were  obtained.  This 
mixture,  should  it  be  used  commercially,  will  go  far  towards 
economy  in  the  consumption  of  straight  oil  fuel. 


WORLD'S  OIL  OUTPUT. 

Latest  statistics  show  that  the  cude  oil  output  of  the 
world  in  1919  constitutes  a  record,  amounting  to  557,491,239 
barrels.  The  following  are  the  figures  for  the  different 
countries  in  1919  with  those  for  1918  (added  in  brackets)  for 
comparison :  United  States,  377,719,000  (355,297,716)  ; 
Mexico,  877,359,430  (63,828,327);  Russia,  34,284,000 
(40,456,182)  ,  Dutch  East  Indies,  15,780,000  (13,284,936)  ; 
Rumania,  6,3.:2,929  (8,730,235);  India,  8,453,800  (8,000,000); 
Persia,  8,320,000  (7,2()0,6(M))  ;  Galicia  (Poland),  6,255,300 
(5,591,620);  Peru,  2,560,000  (2,-536,102);  Japan  and 
l'\)rmo.sa,  2,120.500  (2,449,069);  Trinidad,  2,780,000 
(2,082,068)  ;  Kgvpt,  2,548,(100  (2,079,750)  ;  Scotland, 
2,048,000  (2,032,000);  Argentina,  1,504,300  (1,321,315); 
Germany,  925,420  (711,260);  Canada,  220,000  (304,741); 
Vene/.uela,  245.300  (190,080);  Italy,  38,254  (35,9.53);  other 
countries  (about)  25,(l00  (20,000).  'The  total  output  in  1918 
was  516,801,354  barrels. 


HIGH  CLASS  CEMENTS  FROM  SLAG. 

Prejudice  has  gem  rally  existed  against  every  kind  of 
cement  made  from  slag,  and  engineers  and  architects  have 
been  ai)t  to  condemn  all  vari<'ties  without  troubling  to 
inquii-e  into  method  of  manufacture.  Oeiiionts,  however, 
can  be  made  from  blast-furnace  slag  equal  or  suj)crior  to 
lyoiidon  Portland  cement,  and  thus  importance  will  attach 
to  the  evidence  in  this  connection  brought  forward  by 
Mr.  Edwin  H.  Lewis  in  a  paper  submitted  by  him  to  the 
Iron  and  Steel  Institute. 

Fi\'e  clashes  of  <■(  ments  may  be  made  fioiii  blast-furnace 
slag;  — 

(1)  15last-f urnace  slag  consists  mainly  of  the  same  con- 
stituents as  Portland  cement — lime,  silica,  and  alumina — 
but  in  diffe-rent  ])roportions,  and,  in.stead  of  the  raw 
materials  being  heated  only  to  the  point  where  the  eutectic 
iiK'lts,  they  are  com])letely  fused.  If  a  slag  be  reasonably 
high  in  lime,  i)ro])erly  granulated,  and  afterwards  finelj' 
ground,  it  has  the  properties  of  cement,  though  its  settling 
time  is  slow-. 

(2)  I'nder  the  head  of  slag  cements  may  l)e  included 
c(>ments  made  from  raw  granulated  slag  and  lime,  finely 
grtniiid  together,  with  or  without  the  addition  of  Kinall 
quantities  of  other  salts.  Generally  s])eaking,  they  are 
quite  useful,  and  the  cost  of  manufacture  is  relatively  low; 
l)iit  tiiey  cannot  and  should  not  be  compai'ed  with  Port- 
land cement.  As  the  slag  i.s  not  rebiirned,  the  sul])hur 
contents  are  usually  high,  and  the  high-limed  slags,  which 
ha\-e  the  most  cen  ent-like  properties,  generally  contain 
most  sulphur.  It  is  siu-h  cements  that  have  created  among 
engin(^ers  the  great  prejudice  against  any  cement  in  which 
,lag  has  been  used  as  a  raw  material. 

(3)  The  definition  of  Portland  cement  in  the  British  Stan- 
dard Specification  can  be  satisfied  by  using  slag  and  lime- 
stone in  exactly  the  same  way  as  the  chalk  and  mud  of  the 
Thames  and  Medway  are  used,  or  any  materials  whatever 
which  give  the  same  proportions  of  lime,  silica,  and 
alumina.  The  manufacture  of  such  cement  from  blast-fur- 
nace slag  is  carried  on  by  the  Universal  Portland  Cement 
Com|)anv  in  America. 

(4)  Some  makers,  finding  the  slow  setting  of  the  cement 
made  from  ground  slag  and  lime  to  be  a  serious  disad- 
vantage, have  made  a  rather  better  article  by  adding  to 
granulated   slag  a    proportion  of   Portland   clinker  burnt 

•  from  a  mixture  of  slag  and  limestone.  Such  an  addition 
imjiroves  the  setting  time  and  strength  of  the  cement,  and 
reduces  the  quantity  of  sulphur,  without  adding  very 
seriou.sly  to  the  cost. 

(5)  If  a  certain  quantity  of  projierly  granulated  slag  of 
the  right  chemical  composition  be  added  to  Portland  clinker 
during  grinding  the  strength  of  the  cement  can  be  increased. 
The  quant'ty  of  slag  which  gives  the  greatest  increase  of 
strength  wil  naturally  vary  with  the  composition  of  the 
slag  and  clinker.  In  Germany  it  has  been  agreed  that 
such  cements  shall  be  sold  under  the  name  of  iron  Port- 
land cement,  provided  the  quantity  of  slag  added  to  the 
(linker  does  not  exceed  30  per  cent,  of  the  whole.  It  is 
by  making  iron  Portland  cement  instead  of  the  inferior 
slag  cements  that  ironmasters  can  break  down  the  pre- 
judice against  all  cements  made  from  slags,  for  they  will 
then  be  making  an  article  that  may  excel  in  quality  the 
best  Portland  cement.  Except  for  the  addition  of  granu- 
lated slag  to  the  clinker  as  it  goes  to  the  finishing  mills, 
the  method  of  manufacture  follows  the  dry  proces,s  of 
making  Portland  cem.ent.  Nearly  all  blast-furnace  slags 
can  be  used  as  raw  material  for  making  Portland  cement, 
though  in  some  cases  a  large  addition  of  limestone  would 
be  required  to  increase  the  percentage  of  lime  and  reduce 
that  of  magnesia,  etc.  ;  but  only  some  of  them  can  be 
used  for  the  subsequent  addition  to  the  clinker  necessary 
for  iron  Portland  cement.  The  latter  can  easily  comply 
with  all  the  British  Standard  Specification  tests  except  tliat 
of  specific  gravity,  and  there  is  apparently  therefore  no 
reason  why  it  should  not  be  used  for  any  purpose  for  which 
Portland  cement  is  used.  For  sea  water  it  should  le 
especially  suitable,  since  the  added  slag  provides  a  means 
of  protecting  very  efficiently  lime  from  the  magnesia  salts 
which  are  apt  to  attack  concrete  made  with  Portland 
cement. 


The  balance-sheet  and  report  of  the  Austin  Motor  Co., 
Ltd.,  of  Birmingham,  show  profit,  £237,865;  brought 
forward,  £591,080;  available.  £828,946;  dividend  on  pre- 
ference shares,  7  per  cent,  per  annum  for  the  year,  £17,500; 
dividend  on  "  B"  "  preference,  6  per  cent,  per  annum, 
£49,148;  bonus  of  one  ordinary  share  for  every  two  ordinary 
shares  held,  £200.000;  write  off  expenses  of  issue  of  "  B  " 
preference  capital,  £88,303;  cost  of  flying  ground,  £35,000; 
reserve,  £425,000;  carry  forward,  £13,995. 
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PREVENTION  OF  CORROSION  IN 
LOCKED   COIL  ROPES. 

Eugincoi*  and  all  u^ors  ot  wive  ropes  liave  in  the  past, 
indood  ever  siuce  the  advent  of  the  wire  rope,  been  faced 
with  the  serious  aud  difricidt  problem  of  the  prevention  of 
rust  set  np  through  contact  with  moisture,  saline  or  corro- 
sive water,  hot  fume-  and  by  other  means. 

This  danger,  and  often,  unfortunately,  consecjuent 
breakdown,  is  present  in  a  greater  or  lesser  degree  not  only 
in  winding  ropes,  but  in  all  classes  and  formations  of  ropes, 
as  for  instance  in  the  case  of  those  in  use  on  aerial  rope- 
ways where  the  inacoesibility  of  the  standing  ropes  on  long 
spans  renders  any  ojjeration  of  dressing  almost  impracti- 
cable. Ft  i<  a[)parent.  therefore,  that  tlieie  must  be  a 
great  risk  of  deterioration.  This  danger  of  corrosion  is 
not  altogether  avoidable  even  with  the  best  of  dressings, 


Silverlock    Locked  Coil  Rope. 


No.  1. 


No.  2. 
Sectional  Views. 


No.  3. 


and  tile  ri.sk  i->  accentuated  obviously  according  to  the  use 
to  which  the  rope  is  put. 

It  is  true  that  the  high  stanHard  of  quality  and  construc- 
tion of  the  British  manufacturer  of  wire  ropes  has  been 
a  guarantee  of  excellence  and  workmanship,  and  with  the 
stranded  rope  which  is  c-omposed  wholly  ot  round  wires  it 
has  been  found  fairly  possible  to  deal  with  the  question 
of  corrosion  hy  the  application  of  a  suitable  composition 
dressing  whi<h  .should  be  of  the  best.  In  the  case  of  th(; 
locked  coil  rojM;,  however,  where  extreme  accuracy  in  the 
formation  of  the  shaped  wires  is  ne<:es.sary  in  order  to 
ensure  efficient  l<K-king,  the  s:«m(>  remedy  has  been 
impracticable  hitherto. 

In  thc.s<;  circuMi.staiices  spiK-ial  interest  will  attach  to  the 
information  whidi  reaches  us  from  (ieorgc;  Cradock  &  Co., 
liUi.,  of  Wakefield,  Yorkshire,  tliat  they  have  after  much 
research  and  experimental  work  recently  perfected  and 
introdiicrd  ;i  new  n.etli'jd  in  th(!  construc'tion  of  their  locked 
coil  wire  ropes,  which  effectively  protects  the  ropo  against 
deterioration  by  corrosive  action .  This  new  process  enables 
the  firm  to  jiroducf,-  a  lock< d  coihid  ro])e,  m  which  (ukIi 
xr/mrute  ii  ire  comj^rising  tlie  cotistruction  is  coated  diiriiifi 
manufacture  with  a  heavy  biyer  of  metallic  covering,  thus 
|)roviding  the  rope  as  a  whole,  after  the  rope  itself  is  .spun, 
with  the  iiMK-h  needed  and  valuahle  |)rotcctioti  lequired. 
antl  at  the  same  time  withr)ut  intei  fering  with  the  accura<-y 
of  section  and  perfett  locking;. 

This  <levelopmeiit  is  being  introdu<ed  under  the  name  of 
Cradwk's  '■  Silverlo<k  "  l(K-ked>  cf)il  jope.  A  .sam])le 
exhibited  at  the  re<-r'nt  Royal  Agric-ultural  Scwiety's  Show 
at  (,'ardiff  was  rt^ceiM  fl  with  'niich  interest,  and  we  nnfler- 
stan<l  a  further  rixliibit  of  the  rojie  is  being  made  at  tlie 
Royal  .\gricultiiral  .Show  at  Darlington  (.June  29  July  -i). 
The  rope  is  extremely  flexible,  and  can  be  varied  in  con- 
struction to  suit  the  many  different  working  conditions. 
The  d<iV(rlopment  is  one  of  grtjat  importance  to  all  users  ot 
this  type  of  rope,  and  gains  enhanced  )>restige  as  coming 
from  a  firm  which  enjoys  world-wide  reputation  for  tlie 
»-xcellen<;e  of  its  prodncts. 

The  illustrations  accompanying  this  article  show  tli<! 
"  Silverl'K  k"  U^cked  <  oil  rr)pe  in  quc'stion ;  also  sectional 
vicw.s. 


An  official  .statement  issued  at  Kuala  fjumpur  shows  that 
during  the  past  year  the  total  production  ot  tungsten  ores 
in  the  Federated  Malay  States  amounted  to  4'.i6  tons, 
againnt  .'Jo^i  tons  in  1918.  This  came  chiefly  from  the  State 
of  Helangor.  and  was  made  up  of  almost  equal  quantities  of 
wolfram  and  scheelite.  To  encourage  the  winning  of 
♦  nngnten  ores,  the  export  duty  is  remitted  at  present. 


IMPROVED  TYPE  SELF-CONTAINED 
GENERATING  SET. 

The  present  denuiud  in  the  Far  East  for  siiiali  .'-eli- 
eontaiiied  generating  sets  for  lighting  and  power  engenders 
the  desire  that  as  much  prominence  as  possible  may  lie  given 
to  British  plants  of  this  description.  Many  large  engineer- 
ing concerns  in  Great  Britain  are  turning  out  tliese  sets  in 
considerable  quantities,  and  arrangements  are  practically 
complete  for  materially  augmenting  the  supply.  Tho.so  who 
contemplate  installing  such  plant  will  therefore  be  well 
advised  to  consider  in  the  first  instance  what  British  makers 
have  to  offer  them.  The  potential  demand  in  the  Far  l''ast 
for  thi.s  class  of  equipment  must  lie  very  great  indeed,  as  nob 
only  is  the  u.se  of  electricity  in  very  great  favour  out  lujre, 
[larticularly  amongst  the  Chinese,  liut  there  are  compara- 
tively few  large  generating  stations  conducted  an  modern 
and  efficient  lines. 

From  time  to  time  various  typos  of  generaliiig  sets 
have  been  described  in  these  pages,  and  one  of  the  latest 
types  is 'now  dealt  with.  It  is  manufactured  under  the 
title  of  the  ''  Klectro-lite  "  system  by  Messrs.  Boulton  and 
Paul.  Limited,  of  .\oi«  u  h,  a  fact  wliic'h  in  itself  comcys  a 
guarantee  of  good  design,  workmanship  and  material.  The 
accompanying  illustration  gives  a  general  view  of  the  in- 
stallation, wliith  emlKKlies  .Miund  Briti><h  engineering  and 
electrical  practices,  and  is  designed  with  a  view  to  giving 
satisfactory  and  lasting  service.  The  output  of  the  plant 
is  1,500  watts,  and  this  is  larger  than  a  number  of  .\iiicrican 
plants  now  offered.  This  provides  a  margin  of  power  for 
use  in  addition  to  lighting.  The  fuel  used  is  paraffin, 
starting  on  petrol.  The  plant  is  semi-automatic,  inasmuch 
as  it  automatically  stops  when  the  liattory  is  chargetl. 
Starting  is  liy  IuumI,  liut  without  cranking,  and  is  acccnn- 
))lishcd  l)y  merely  doiiressing  the  starting  switch,  requiring 
no  skill  or  jihysical  exertion.  The  voltage  employed  as 
■tandard  is  ")'•  volts,  wliich  oliviates  the  ditiiculty  in  obtain 
ing  lamps  and  fittings  .so  often  experienced  with  |)laiits 
giving  a  lower  voltage.  Three  different  sizes  of  liatterics 
are  offered  as  standard,  or  the  plant  can  Ije  sui)[)lied  com- 
plete with  battery. 

The  generating  jjlaut  comprises  engine  of  four-stroke  cycle 
ty])e,  developing  3  b.li.p.   at  1,000  r.p.m. ;  shunt  reverse 


The  "Electro-lite  '  Generating  Set. 

coni|)<)iiii(l  l\ [>(•  generator,  .")U-70  volt  at  1,000  r.p.ni.  Tin' 
revcrise  coiiipouiKling  is  ])rovided  for  motoring  the  eiigiiK! 
for  starting,  and  is  cutout  by  the  controlling  snitch  ;  switch 
box,  «m|)-hour  meter,  (>xliaust  fiilenccr,  cooling  and  fuel 
tanks,  etc.  The  switch  jianel  is  enclosed  in  a  melul  casing, 
and  consists  of  panel,  having  mounted  thereon  a  starting 
switch  with  automatic  cut-out  for  tiattery  circuit.  The 
fuii(?tiotis  of  this  switch  are,  when  the  engine  starts  under 
its  own  power,  it  autcnnatically  cuts  out  the  reverse  com- 
pound. Should  the  main  funo  blow,  the  engine  will  auto- 
nuitically  stop.  .\  D.l'.  house?  switch  and  fuse  are  jirovided, 
and  D.l'.  fuse  for  eliarge  circuit.  Hatteries  of  20  cells,  with 
acid  hydrometer,  etc.,  are  [irovidcvl  ready  for  erection  with 
wooden  staiicls. 
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OIL  FIRING  FOR  BOILERS 
FURNACES. 

Tile    iiicr(3iiso(l    tost    ol    coal    iiiul  labour 
responsible  lor  the  greater  us(!  of    oil  firinji 
noticeable  during  recent  years 
goniM'ally  obtainable  by  tiie  us( 
heating  value  ol'  oil  coinpaicM 
following  ratios:  — 

■{  :   2  conii)aie(l  with  coal  containing  14,.")l)n  JJ.'IM 
•2  :   ]  ,. 
An   average  evajjoration    from  and   at  212  tleg.  I""ahr 
1")  lb.  of  water  ])ei-  lb.  of  oil  burned  can  be  estimated 


AND 


are  niaiidy 
_    foi'  boilei's 
.Material    econoniii's  are 
oil  firing.    Itonghly  the 
uilli  coal  val■u■|^  between  tli" 


)ei' 


ll.olK) 

irom  and  at  212 
oil  burned  can  be  estimated  IHr 
an  eflicient  boiler.  The  reduced 
cost  of  labour  and  ('artage  should 
also  be  considered  when  coni))ar- 
ing  costs.  The  nioi'e  genei'al  em- 
])loyment  of  oil  burners  ha.s  ah') 
be<'!i  aided  by  the  convenience  of 
tliis  system  of  firing  and  by  the 
advantages  -obtained  by  mixed 
firing  (a  combination  of  coal  and 
oil-firing)  for  the  purixise  of  mi-ct- 
ing  occasional  peak  loatls  instead 
of  installing  staiid-l)y  boilei-s. 
Several  forms  of  efficient  oil- 
burners  and  oil-burning  installa- 
tions are  now  at  the  disposal  nf 
the  steam  user  api)lical)le  to 
stationary,  locomotive  and  nuirine 
boilers  and  many  types  of  fui- 
uaees,  one  or  two  types  of  which 
have  already  been  dealt  with  in 
this  .Joui'iial.  The  particulars  nou 
given  describe  the  oil  burners  «tid 
appliances  for  oil  firing  manufac- 
tured by  ^Messrs.  Alldays  Sr 
Onions,  Ltd..  of  Miiniingham. 

This  fii'm  divides  oil-burning 
systcMus  into  three  main  classes:- 
fl)  Systems  in  wJiich  the  oil 
flows  by  gravity,  and  is  atoniised 
at  the  burner  by  air  und(>i'  ])res- 
sure. 

(2)  Syst(Miis  in  which  the  oil 
flows  by  gravity,  and  is  atomised 
i>t  thi'  l)Uincr  by  dry  steam  at 
varying  pressures. 

f.'i)  Svst(>ms  in  wliicli  the  oil  i- 
put  under  pressure  and  spi-;i\-cd 
through  a  special  orifice 

.Messrs.  Alldays  iVr  Onions'  oil 
burners  belong  to  classes  f  arid  2. 
whiehevei-  means  nuiy  be  foiiii  1 
most  convenient  for  a  given  in- 
stallation. They  are  suitable  for 
burning  creosote.  crud<^  ami  re- 
sidual oils,  as  well  as  petroleum. 
In  the  case  of  very  heavy  viscous 
oils  it  is  advisafiTe  to  liave  this 
lieated  in  a  tank  so  as  to  allow  it 
to  flow  freely. 

Generally  speaking,  it  is  advis- 
able for  the  firebars  to  be  coveied 
"iHi  a  layer  of  fir(-l)ricks  ;{  in. 
thick,  and  for  the  furnace  doors 
to  be  replaced  by  sp(-ci.al  fitting-, 
which  are  so  constructed  that  th- 
air  supply  to  the  combustion 
chamber  can  be  closely  regulati-d. 
•IS  it  is  essential  for  efficient  com- 
bustion that  the  propm-tions  of  oil 
and  ail-  sluudd  be  cori'ect.  The 
firm's  high  ]iressure  buriu'rs  r(-- 
(piii-e  an  air  supply  of  aliont  2  ei- 
M  II).  per-  square  inch,  usually  fnr- 
nishtnl  by  a  j)ositive  pressure 
blower.  Or  they  can  be  worked 
w  ith  dry  stewm  at  a  i)ressurc  of 
Jiot  less  than  30  lb.  per  sq.  in. 
'I'lu<  low  pressure  burners  requin' 
a  c(jmi)aratively  low  air  pressure 
from  10  in.  to  '20  in.  Avater 
iias  been  designed  for  boiler 
working  witli  steam  or  with  an 
0  lb.  j)er  sq.  in.    This  si/e  can  also  be 

air  mains  if  an  air-reeeiver  fitted  with  escape  valve  is  uscl 
and  the  pressure  suitably  redu<-ed.  In  Messrs.  Alldays  &' 
Onions'  burners  tlie  oil  is  regulated  by  a  needle  valve,  and 
the  air  by  a  cone  valve  fitted  with  a  locking  ring.  Tlu' 
needle  valve  is  ])i-ovided  with  a  ])aeking  gland  to  prevent 


leakage  of  the  oil.  The  makers  claim  that  witii  theii- 
burners  perfect  combustion  can  bo  obttiined,  conse(|ueii lly 
the  minimum  amount  of  oil  bui'iit  for  a  nuixinuim  amount 
of  heat.  It  is  possible  with  a  cor-j-ectly-constriuted  furnace 
to  obtain  a  tempevatui-c  of  over-  1,7U0  deg.  C.  with  a  |)r-oi)ci- 
air  sujjply. 

In  (-oiisider-iiig  which  system  <if  atoniisation  to  ado])t,  it 
is  necessary  to  ha\('  very  com|)lete  particulars  ol'  the  woi  lv 
for  a  considered  o|)inioii  to  be  given.  The  gravity  system 
fi^rst  mentioned  is  |)erhaps  the  most  self-contained,  in  tlrat 
it  can  be  started  up  without  any  auxiliary  appliances.  On 
,  the  second  system  is  just  as  convenient 
where  steam  is  «lwavs  availabb-  from  some 


tlu' 
foi- 


otlier  baud 
^t.lrting  up 


Oil-burning  Installation  (steam  atomising)  fitted 
to  a  Lancashire  boiler. 


gauge.     A     sp(-(-iaI  size 
installations     and  for 
air   pressure  of  about 
worked  ofl'  compress(<il 


other  boiler,  as  on  board  sliip.  I'"ailiiig  this  source,  it  is 
rie(-essary  to  instaf  either  a  small  blower  to  supply  air  (or 
a  donkey  boiler  to  supply  steam)  to  the  burners  until  jires- 
sure  is  raised  in  the  boiler  concernexl,  to  enable  the  btir  ners 
to  be  Avorked  from  the  steam  ])rovided  by  the  boiler  on 
which  they  are  fitted. 

The  fiist  illustration  accompanying  this  Article  shows  in 
diagrammatie  form  an  oil-burning  installation  (steam- 
atoniisin"-)  fitted  to  a  riancashii-(>  boiler,  from  which  it  will 
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be  seen  that  the  complete  system  for  an  average  boiler  con- 
sists of  the  following  items:  — 

(1)  Burner  or  burners.  (2)  Air-induoing  cone  and  regu- 
lator.   f3)  Oil  strainer.    (4)  Overhead  oil  tank,  witli  sump. 


Oil-Burner  fitted  to  Vertical  Cross  Tube  Boiler 


filter,  level-gauge    and    drain  cock, 
exposfd  positions  it  is  necessai'y  to  lit 
tank  to  keep  tile  oil  perfectly  Huid. 
pump  for  raising  tlii    oil  from  harie] 


I'^or  heavv  oils  or 
a  steam  <oil  to  tlii- 
(■"))  Power  or  liatiil 
or  reseivoii-  to  the 


Showing  application  of  Oil-burner  to  Water-tube  Boiler 


overhead  tank.  (G)  Connecting  pipes,  s\\iv( 
fittings  to  connect  uj)  the  various  units. 

In  the  case  of  an  installation  employing  a 
ing,  tlie  above  items  are  only  slightly  modiiied 
or  fan  is  rerpiired  iti  addition  to  supply  the 


and 


->ma  I 


ir  foi-  atoinis- 
.  hilt  a  blower 
ne<essarv  air. 


THE  VEGETABLE  OIL   INDUSTRY  IN 
THE  SHANGHAI  DISTRICT. 

BY  VICE-CONSUL  C.  E.  KLINE. 

Thie  principal  oii-l)<>ariiig  seeds  and  nuts  and  otlier  oil- 
yielding  material  produced  I'n  China  are  beans,  cotton 
seed,  groundnuts,  rapeseed,  sesamum  se(>d,  tea  seed,  and 
wood  nuts  (filbert.sV  Practically  all  of  the  above  products 
are  produced  by  cultivation. 

Oil  mills  are  steadily  on  the  increase  in  China,  and  the 
principal  oils  e2vtract<xl  are  those  from  Ix-ans,  cotton  seed, 
groundnuts,  rapeseed,  sesanium  seed,  tea  seed,  and  wood 
nuts.  The  industry  in  the  northern  ])art  of  China  is 
mainly  confined  to  soya  beans,  while  the  mills  in  central 
China  produce  the  other  varieties  of  oil  mentioned. 

There  are  a  number  of  oil  mills  in  vSliaiighai  ami  vicinity, 
the  following  being  the  principal  ones:  Tjih  Teh  Oil  Mill 
Co.  (Ltd.)  (A.  R.  Burkill  Scms.  agents):  lloh  Feng 
Bean  Oil  Mill  (Chinese)  ;  Ta  Teh  Mill  (Chinese),  not  working 
at  present:  Tung  Chang  Mill  (Chinese);  Ta  Yu  Mill:  Tung 
T-i  Yuan  Oil  Mill  (Chinese)  in  Ningpo. 

The  native  oil  press  is  a  cumbersome  wooden  affair,  wedge 
driven,  by  which  process  much  of  the  oil  is  wasted.  The 
native  ])resses  are  rapidly  beiniv  replaced  by  foreign  ])resses, 
a.  great  many  being  of  .Japanese  manufacture,  though 
there  are  some  of  English  and  American  make. 

Cottonseed  mills  yield  an  average  of  4.')  pei-  cent,  of  cake 
and  9  per  cent,  of  oil.  The  T>ih  Teh  Oil  Mill  Co..  running 
on  a  per  diem  ci-ushing  capacity  of  2,000  piculs  (picul  =  133^ 
pounds),  yields  4.')  per  cent,  of  cake  and  9  per  cent,  of  oil. 
This  mill  on  a  l,0()0-picul  capacity  yields  50  per  cent,  of 
cake  and  9  i)er  cent,  of  oil.  With  reference  to  the  Tung 
Li  Yuan  Oil  iMill,  the  machinery  is  Japanese,  and  the 
annual  output,  crushing  200,000  piculs  of  cotton  seed,  is 
IS.OOO  piculs  of  oil  and  72,000  piculs  of  cake.  About 
.'lO  per  cent,  of  this  is  consumed  locally  and  the 
leniainder  shi])ped  to  other  ports  in  China.  The 
rak(-  is  exported  to  the  United  States. 

None  of  the  cottonseed  mills  work  all  the  year 
round,  as  there  is  not  enough  seed  to  do  so.  and 
even  if  sutticient  seed  were  available  the  tem- 
perature during  the  summer  causes  it  to  heat, 
and  the  oil  l)«H'om<>s  \-ery  rancid  in  consecjuenci>. 
The  capac'ity  of  the  mills  mentioned  above  is  as 
tollows.  so  far  as  figures  are  available  :  Lib  Teh 
Oil  .Mill  Co.  (Ltd.),  2,(KX)  piculs  |)er  diem:  Ta  Vu 
.Mill,  2.400  piculs  ])er  diem:  Tung  Chang,  I, ()()(» 
piculs  per  diem.  In  addition  to  th(>sc  mills  there 
are  two  mills  at  Tungchow  having  a  capacity  of 
1,700  |)icnls. 

Practicallv  every  manufacturer  an<l  exporting 
firm  has  its  own  chemist.  The  large  ])lants 
invai'iably  have  chemists  whom  they  have  em- 
plo.\'ed  in  l'.uro])ean  or  American  countries. 
TlH're  is  no  (iovernment  chemist.  The  necessity 
lor  ]u-ocuring  the  services  of  chemists  has  been 
lelt  by  all  exporters,  and  the  matter  of  estab- 
lishing a  chemical  bureau  in  Shanghai  has  becMi 
considered  recently  by  th<'  .VnuM'ican  Chamber  of 
('(unmerce.  It  is  extremely  desirable  that  the 
chemist  should  have  such  (|iialifications  as  would 
entitle  him  to  recognition  in  the  consiiining 
counti'M's, 

is  difficult  to  state  what  the  general  effect  of  the  war 
l)eeii  on  th(>  oil  industry.    Whether  the  war  has  b(>en 
cause  oi-  not,  tlH>  price's  have  a(lvanc(>d  since  lOL'")  to  tlie 
more  than  lOO  yivv  cent,  on  wood-nut  oil,  and 


h 

has 
th( 

|) resent  time 


BRITISH   EMPIRE  STEEL. 

The  F{riti-,li  hjnpire  Steel  nicrgei'  iirojcct,  recently  out- 
lined in  these  <-oliinins,  is  meeting  with  opjiosition  on  tin' 
part  of  the  directors  of  the  Dominion  Steel  Corporation, 
who  have  issued  a  circular  to  their  shareholders  asking 
proxies  for  re-election,  and  drawing  ,;ittention  to  an  alleged 
lack  of  information  regarding  tin?  assets  of  companies,  other 
than  t\\<'  Dominion  and  Nova  Scotia  steel  concerns,  which 
are  to  enter  the  merger.  The  circular  states  that  the 
shareholders  are.  in  r-ffect,  asked  to  buy  an  interest  of  .")l 
pr-r  cent,  in  eondiincd  properties  on  values  not  verified  by 
tbeni,  or  to  form  a  partnership  to  which  they  tontribute  'A 
per  cent.,  without  being  allowed  to  satisfy  themselves  as 
I't  the  valiM-  of  what  f)tber  partners  contribute.  .Mr.  .Mark 
Workman,  the  former  preseident  of  thf  Dominion  Steel 
Corporation,  now  in  f>onr|fm,  is  alsft  op()osed  to  amalgama- 
tion with  non-ess(.ntia  I  companies  without  the  fullest 
invr'Stigatiori. 


also  a  very  large  increase  has  been  not(>d  in  ])iices  of 
other  oils.  The  demands  in  other  parts  of  the  world  for 
oil  jjroducts  of  China,  have  been  so  great  as  to  justify  the 
inci-ciaso  in  price,  as  measured  in  i\u\  local  currency,  during 
this  period.  If  one  takes  into  consideration  the  high  rate 
of  exchange  whicli  exists  at  ])resent  between  China  and 
other  countries  and  the  high  value  of  silver  generally,  the 
prr'sent  pric-es  arc  live  times  as  great  as  those  at  the 
beginiring  of  the  war. 


Mrooks  and  Doxey  Ltd., 
Chester,  are  l)eing  wound 
reconstruction.  The  neu- 
Doxey  (1920),  Ltd. 

The  dil-ectors  of  I'usion 
and  (iliantliam,  announce 
shares  at  the  I'ate  of  5  per 
"inployees  aid  account,  tl.OOO; 
buildings,  plant  and  machinery 


the  textile  machinists  of  Man- 
up  voluntarily  for  purposes  of 
company 


is  named  Rrooks 


ind  Hornsbys,  Ltd.,  of  Lincoln 
Dividend    on    the  Ordinary 
cent,  tier  annum.    To  credit  of 
C41,175  to  depreciation  on 
carried  forward  £37,240. 


Howard  and  niillough.  Ltd..  the  textile  machinists  of 
,\<-fringtori,  declare  an  Ordinary  <liviflerid  of  10  per  cent, 
for  year. 


ANl)Kl^HTO^■  I'ViiiNPitv,  Ltp.,  of  Middlesbrough,  show  jirofit 
for  tlie  year,  including  amount  brought  in,  C3ti.474  ;  final 
dividend,  los.  per  share  (makinfS;  l><s,  per  share  for-  year, 
less  tax;  reserve,  flU.OOO;  carry  forward,  7,574, 
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HEAT  TREATMENT  OF  CARBON 
STEELS. 

A(l\ic(!  ^^•as  given  in  tlu'  April  issue  of  tliis  Journal  on 
the  Heat  Treatment  of  High  Speed  Steels  taken  fiom  im 
iirticio  in  the  "Edgar  Allen  Ne\v,s ' '  published  by  Messrs. 
Kdgar  Allen  &  Co.,  Jjtd.,  of  Sheffield.  The  .same  firm  now 
gives  ]ii-aftieal  instruotions  on  the  heat  treatment  >il 
(ar))on  steels.  This  .shows  that  the  percentage  of 
carhon  in  steel,  of  eonrse,  varies  heat  tr<'iatmont 
])roeedui'e,  also  the  series  of  piirixjses  foi'  Mhi<'li 
the  steel  may  l)e  used.  Messis.'  Edgar  Allen  state 
that  steels  with  under  O.li)  per  cent,  carbon  respond  to  heat 
treatment,  but  to  a  very  small  degree,  and  all  that  is 
necessary  is  to  normalise  them  at  a  temperature  of  1,652 
deg.  to  "1,688  deg.  F.  (900  deg.  to  920  deg.  C).  These 
steels  are  suitable  for  case  hardening.  Annealing  is 
generally  done  to  remove  strains  caused  by  forging  or 
rolling  at  a  low  red  heat,  or  by  cold  woiking,  sucli  as  cold 
rolling  or  wire  drawing. 

Carbon  steels  with  a  ])ercent«ge  of  carbon  ranging  from 
0.15  ])er  cent,  to  0.25  per  cent,  are  used  chiefly  in  engine 
forgings  and  in  the  constiuction  of  motor  cars.  Eor  carbon 
steels  of  this  character,  the  best  refining  temperature  is 
1.598  deg.  to  1,652  deg.  F.  (870  deg.  to  900  deg.  C). 
l'"'oigings  of  this  steel  may  be  normalised  by  heating  them 
to  the  same  temperature  as  for  annealing,  but  allowing 
them  to  cool  in  the  open  air.  An  average  annealing  tem- 
peiature,  which,  however,  cannot  be  applied  in  every  case, 
is  1,500  deg.  F.  (816  deg.  C). 

Leaving  over  to  another  occasion  the  heat  treatment  of 
mild  carbon  steels,  between  0.25  per  cent,  and  0.60  per 
cent.,  which  inchide  axle  and  crankshaft  steels,  etc.,  the 
treatment  of  cai'bon  tool  steels,  or  high  carbon  steel,  rang- 
ing from  0.60  per  cent,  to  1.50  ])er  cent.,  is  dealt  with.  The 
object  of  tempering  these  steels  is  to  take  away  the  exces- 
sive lirittleness  of  a  hardened  tool  and  to  relieve  hardening 
strains.  It  is  effected  in  a  simple  way  by  knowledge  of  the 
fact  that  a  polished  steel  surface  oxidizes  on  being  heated 
••md  the  colour  diie  to  oxidation. 

The  following  tabl(>  shows  the  colours  and  a|)proximate 
equivalent  temperatui'es  tliey  represent:  — 
( 'oloui' of  Oxide  on     Centi-  Fahren- 

Surface  of  grade.       heit.  Suitable  for 

Steel.  deg.  deg. 

Dark  Blue  ...       316  000       Hand  Saws 

Blue    293  .")00       Fine  Saw  Blades.  Augers, 

Boiler  makers'  Snaps, 
Chisels,  Smiths'  Tools 
an  1  cold  Sets. 

Bright  Blue        ...       238  550       Watch  Springs,  Swor 's. 

Purple      ...       ...       277  530       Table      Knives,  Large 

Shears,   Wood  Turniiifi 

Tools. 

Brown  beirinning 
to  show  Purple       266  510       Axes,    Planes  and  Wood- 

workini>  Tools. 

Brown      ...       ...       254  490       Scissors,      Shears,  fold 

Chisels,  Large  Drills, 
Shear  I31ades,  Punches', 
and  Wood  Cutting  Tools. 

(tolden  Yellow    ...       243  470       Penknives,  Hammers, Taps, 

Reamers. 

Straw       ...       ...       230  446       Razor  Blades,  Large  Lathe 

Planing  an  Slotting; 
Tools,  Taps,  Reamers, 
Small  Drills.  Screwing, 
Stamping  and  Cutting 
Dies,  and  Miners'  Drills. 

Pale  Yellow       ...  '     221  430       Small   Edge  Tools,  Small 

Lithe  Planing  and  Slot- 
ting I'ools. 

The  tool  is  heated  to  the  hardening  heat  and  the  cutting 
edge  quenched  in  watei-,  and  quickly  withdrawn  so  as  to 
leave  sufficient  heat  in  the  body  of  the  tool  to  reheat  the 
pait  to  be  tempered.  In  tempering  a  tool,  it  is  usual  to 
rub  the  part  to  be  tempered  with  a  piece  of  sand-stone  or 
emery  cloth,  so  that  the  surface  is  sufficiently  clean  to  show 
the  eoloui-s.  When  the  jiroper  colour  has  reached  the  part 
to  be  tempei-ed-  tlie  tool  is  again  quenched.  In  the  case  of 
milling-cutters,  etc.,  the  cutter  can  be  fiist  hardened  and 
then  warmed  np  on  a  i)late  till  the  desired  colour  is  arrived 
at,  and  then  quenched  again  Tn  water. 

Always  reheat  the  j)iece  of  steel  after  forging  for  harden- 
ing.   Heheat  the  steel  as  uniformly  as  possible  for:  — 
Temper  No.  1  \ 

L35%  C.  I     Temper  Nos.  1  and  2  to  Dull 
Temper  No.  2        f       Red  Heat  (TSO'C. 

L20%  C.  ) 
Temper  No.  3  ] 

L05%  ('.    [    Teraper  Nos.  3  and  4  Dark  Cherry 


Temper  Nos.  .5  and  6  Cherry  R«d 
Heat  (825«  C.  and  quench  in  water 


Temj)or  No.  5 

0.75%  C 
Temper  No.  6 

0.60%  C. 

For  heating  and  foi'ging  the  steel  should  be  heated  .slowly 
and  thoroughly  for  Temper  Nos.  1,  2  and  to  cherry  reil 
heat  (825  ileg.  C.),  and  for  Temper  Nos,  4,  5  and  6,  to 
bright  red.  heat  (  950  deg.  C),  then  forged  to  tlie  shape 
requiied,  and  allowed  to  cool. 

Th(>  following  chart  ^ives  all  the  needful  information  eon- 
ri'!-niiig  most  annealiiig  temperatures  lor  carbon  steels. 
The  "  Ccmentite  line  "  may  be  ignored. 


(  z  i  -4  -5  <  7  e  -9  w  r-i  ^^  I  5  M 

PER  CCMT  COMBINED  CARBON  IN  STCCL 


Heat  Treatment  of  Carbon  Steels. 

A  mnflle  iurnace  should  always  be  used  for  pr<'ference, 
the  construction  of  this  type  ensuiing  that  top,  l)ottom  and 
sides  are  heated  at  the  same,time.  An  additional  advantage 
is  that  neither  the  gases  nor  external  air  come  into  contact 
with  the  ste.el.  Where,  however,  annealing  is  done  in  an 
open  furnace,  the  hot  gases  should  be  allowed  to  circulate 
freely,  so  that  the  heat  may  reach  the  bottom  and  centre 
as  well  as  the  top  of  the  charge.  Where  ])ossible,  the  steel 
should  bo  raised  above  the  floor  on  some  kind  of  support. 
This  helps  to  distribute  the  heat  uniformly. 

Heating  should  be  done  slowly,  carefully,  and  evenly,  and 
the  steel  should  not  be  held  too  long  at  annealing  tem- 
perature. 


Temper  No.  4 

0.90%  C, 


Red  Heat  {800«  C; 


NICKEL-PLATING  OF  ALUMINIUM  AND 
ALUMINIUM  ALLOYS, 

Tests  were  recently  rariied  out  by  Messrs.  (inillet  and 
Oasnior,  and  the  results  submitted  to  the  French  .Academy 
of  Sciences,  to  determine  the  possibility  of  obtaining  satis- 
factory deposits  of  nickel  on  aluminium  and  its  alloys. 
.\notlier  French  woiker  has  already  ol)tained  partial  success 
bv  first  scouring  the  metal  in  a  solution  of  Inxlrochloric  acid, 
but  the  i-esultant  deposit  was  very  uneven.  The  method 
of  the  two  wi-iters  mentioned  above  consists  in,  fir.st  of  all, 
sand-blasting  the  metal  to  be  treated,  the  ])re,ssure  of  bla.st 
being  500  grams  per  sq.  cm.,  and  the  sand  just  passing 
through  a  screen  of  0.2  mm.  mesh.  This  was  followed  by 
iiickcl-i)lating  to  a  depth  of  some  6-lOOths  mm.  The  dura- 
tion of  the  oi)eration  is  lialf-an-hour,  and  the  mean  current- 
density  0.8  ampere  per  .sq.  dm.  .After  this  the  nickel  sur- 
face is  copper-jilated  to  a  depth  of  0.02  mm.  for  two  hours, 
with  a  current-density  of  1  ampere  per  sq.  dm.,  the  surface 
obtained  being  carefully  polished.  The  copper  surface  is 
then  coated  with  nickel  to  a  dnjth  of  0.05  mm.,  the  opera- 
tion lasting  for  (nie  liour.  Finally,  the  nickel-plated 
surface  is  ])olish(>d.  When  this  procedure  is  fol- 
lowed. th(>  mechanical  tests  are  satisfactory.  The 
l()lkn\  ing  were  ai)])lied  : — Penetration  test  for  cracking; 
bending  through  an  angle  of  120  deg.;  burnishing.  The 
( luMiiiical  test  <onsist(>cl  in  subjecting  the  nickel- plated 
surface  to  a  15  per  cent,  .solution  of  NaOH  at  a  temperature 
of  100  deg.  C,  and  under  these  conditions  the  nitkel- 
plating  was  found  to  be  intact.  The  copper  solution  used 
in  th(>  tt^sts  in  question  consisted  of  150  grams  of  coppei- 
sulphate,  and  20  grams  of  sulphuric  acid,  with  water  to 
make  up  to  1  litre.  The  nickel  bath  was  formed  of  1.50 
grams  of  double  .sulphate  of  nickel  and  ammonium  and  50 
gi'an)s  of  watei'.  to  make  up  to  ]  litre. 
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MODERN   ENGINEERING  PRACTICE. 

THE    ELECTRIC    PROPULSION    OF  SHIPS. 

Progress  in  the  electric  propulsion  of  sliipis  makes  rapid 
headway,  both  as  regards  the  variety  or  vessels  being 
equipped  for  electrical  propulsiou,  and  still  more  so  in  the 
quantity  of  expert  evidence  and  consideration  on  the 
matter  forthcoming  from  technical  societies  and  marine 
engineers  generally.  Amongst  the  electrically-propelled 
I  vessels  mos-t  recently  completed  are  three  3,000-h.p.  installa- 
tions by  Japanese  firms,  some  smaller  repeat  orders  for 
Swedish  owners,  and  some  40  vessels,  aggregating  about 
70,000  h.p.,  are  under  construction,  principally  for  Scandi- 
navian owners.  On  the  Thames  electrically-propelled  tugs, 
installed  with  Diesel  engines,  are  being  advocated.  The 
advantages  attaching  to  electric  propulsion  have  on  various 
occasions  been  dealt  with  in  this  journal  and  readers  will 
be  sufficiently  acquainted  with  them.  Many  problems  have, 
however,  yet  to  be  solved.  The  effect  of  the  helm  on  pro- 
pelling motors  running  at  synchronous  speeds  is  a  case  in 
point,  and  is  being  met  by  designing  the  motors  to  meet  the 
virtual  overload  caused  by  the  turning  movements  of  the 
ship.  The  loss  involved  in  transmission  due  to  the  inherent 
principle  of  converting  mechanical  into  electrical  energy 
and  then  back  again  to  mechanical  is  counterbalanced  by 
the  advantages  obtained  in  eliminating  the  reduction  gears 
of  the  turbine.  In  any  case,  the  disparity  with  straight 
mechanical  drive  is  small.  The  greatest  scope  for  the 
system  of  electric  propulsion  is  in  large  vessels,  although 
excellent  economies  have  been  shown  in  small  vessels  of  the 
tramp  type.  The  Diesel  electric  combination  drive  has 
not  the  attractions  of  a  turbo-electric  drive,  where  both 
turbine  and  alternator  essentially  need  high  speed  for 
operating  at  maximum  efficiency.  It  should  be  added  that 
no  electrical  difficulty  should  arise,  except  that  overloiul 
conditions  cannot  be  met  so  readily  as  in  the  turbo-driven 
plant,  especially  when  the  boilers  are  oil-fired. 

NEW    METHOD    OF    TEMPERATURE  MEASUREMENT. 

A  thermostatic  metal  has  been  introduced  by  tlie  British 
Thomson-Houston  Co.,  Ltd.,  of  Rugby,  which  allows  of 
improved  practice  in  measuring  temperatures.  The  special 
metal  consists  really  of  two  metals,  united  firmly  and 
permanently  throughout  their  entire  length.  The  two 
metals  used  have  widely  different  co-efficients  of  expansion, 
and  a  bar  made  of  them  will  bend  with  heat,  and  can  there- 
fore be  used  for  making  various  devices,  superseding  in 
many  ca.ses  the  ordinary  thermometer  entirely.  Such 
device  gives  rapid,  if  not  instantaneous,  indication  in  a 
manner  that  can  be  read  at  a  distance.  A  pointer  actuated 
by  the  bending  of  such  a  compound  bar  can  be  made  to  mo\ c 
over,  if  necessary,  half  an  inch  with  1  deg.  Fah.  rise  in 
temperature.  The  device  has  the  advantage  that  there  is 
no  gla.ss  tube  to  break  and  the  reading  takes  not  more 
than  a  second.  Pyrometers  using  thermostatic  metal  for 
registering  high  temperatures  can  be  worked  at  a  consider- 
able distance,  as  the  movement  can  be  transmitted  by  a  roi! 
or  a  Bowden  wire.  In  addition,  thermostatic  metal  <-ouJd 
be  used  for: — d)  Liquid  heat  measures  for  all  kinds  of 
manufacturing  purposes,  regi.stering  from  KX)  to  (iOO  deg. 
fah.:  (2)  for  electric  cut-outs  to  replace  fuses,  and  for 
devices  to  turn  on  gas  or  electric  current  for  heating  or 
lighting,  or  for  other  devices  for  temperature  control  or 
temperature  compensation,  such  as  oven  thermometers, 
electric  heaters,  thenn<'>stats,  scientific  instruments,  motor 
ignition  control,  battery  charging  control,  electric  signal 
control,  c^jmputing  scales,  et<;.  Thermo.static  metal  is  made 
in  standard  thickness,  ranging  from  0.01.5  to  0.2.5  in., 
in  widths  up  to  6  in.  and  lengths  up  to  30  in. 

PNEUMATIC    TYRES   ON    COMMERCIAL    MOTOR  VEHICLES 

The  fitting  of  pneumatic  tyres  on  commercial  motor 
vehicles  with  a  capacity  up  to  3^  tons  is  one  of  the  most 
important  movements  taking  place  in  the  motor  vehicle 
industry  at  the  present  time.  The  pneumatic  in  place  of 
the  solid  tyre  makes  the  vehicle  adaptable  for  almost  every 
phase  of  work,  and  als^>  allows  reductions  in  the  cost  of 
maintenance.  In  Ameri<a  the  movement  is  making  raT)id 
headway.  Home  of  the  leading  tyre  manufaetumrs,  build- 
ing the  extra  large  pneumatic  required  for  (.ommon^ial 
work,  have  not  been  al)le  tt>  keep  abreast  with  demand. 
Although  the  advent  of  the  movement  started  but  a  few 
I  years  ago,  approximately  1.3.5.000  motf>r  lorries  fitted  with 
pn«umatic-s  will  l>e  delivered  by  manufacturers  this  year. 
This  out  of  a  total  expw^ted  production  of  325,000  for  this 
year  is  indirjative  not  only  of  the  demand,  but  of  tlie 
apprw;iation  of  this  demand  by  the  vehicle  maker.  Approxi- 
mately r/)  pf,r  cent,  of  «.ll  motor  lorries  built  in  1921  will 
fitted  with  pneumatic  tyres.  In  Great  Brit;iiri  also  the 
departure  is  much  in  favour,  anrj  progress  is  likely  to  bo 
rapid,  a,H  manufacturers  of  vehicles  pay  more  attention  to 
the  light  load  capacity  market.  The  increased  cost  and 
shorte  r  lif^;  of  pneumatic  f;ompared  with  solid  tyres  is  mote 


than  offset  by  tiie  higher  speeds  rendered  possible  with 
greater  mileage  on  a  lower  fuel  consumption  and  smaller 
depreciation  of  both  vehicle  andf  load  owing  to  lessened 
vibration. 

ON    THE    CASTING    OF    STEEL  INGOTS. 

During  recent  years  it  has  gradually  become  recognised 
in  tlie  casting  of  steel  ingots  that  apart  from  defects  in 
ingots  due  to  the  quality  of  the  steel  itself,  there  are  other 
defects  due  entirely  to  the  shape  of  the  mould  and  the 
way  in  which  the  steel  is  poured.  Mr.  S.  W.  "Williamson, 
metallurgist,  in  charge  of  the  casting  shop  of  Messrs. 
William  Beardmore  &  Company's  Parkhead  Works,  recently 
summarised  modern  methods  and  ideals  in  this  connection. 
Mr.  W^illiamson  claims  that  nowhere  can  satisfactory  ingots 
be  cast  without  recognition  of  the  factors  already  mentioned, 
and  particularly  the  efficient  control  of  the  rate  of  pouring. 
If  the  aperture  in  the  nozzle  in  the  bottom  of  the  ladle 
does  not  alter  in  size,  then  the  rate  of  teeming  will  vary 
as  the  square  root  of  the  head  of  metal  in  the  ladle. 
Obviously  an  ideal  nozzle  will  be  one  which  opens  out  at 
such  a  rate  as  to  give  a  uniform  flow  of  metal  from  start 
to  finish.  A  fireclay  nozzle  does  not  meet  this  requirement, 
as  during  casting  it  opens  out  at  a  rate  which  varies  with 
the  temperature,  degree  of  oxidation,  and  manganese 
cx>ntent  of  the  steel. 

IMPROVED    METHOD    OF    ERECTING  POLES. 

Details  are  to  hand  of  a.  new  method  of  erecting  poles 
by  a  combination  tractor  and  earth-boring  machine.  It  is 
claimed  tliat  this  machine  will  bore  a  hole  and  set  the  pole 
in  about  eight  minutes.  The  earth-boring  machine  is 
mounted  on  the  frame  of  the  tmctor,  which  carries  it  over 
any  obstacles  that  may  be  encountered  in  the  ordinary 
day's  travel.  The  poles,  cross  arms  and  insulators,  etc., 
are  all  assembled  beforehand,  and  when  the  spot  at  which 
the  pole  to  be  erected  is  reached  the  power  from  the  tractor 
engine  is  switched  to  the  earth-boring  machine.  This,  in 
reality,  is  a  giant  auger  which  will  bore  a  hole  in  the 
ground  any  size  from  2  to  30  in.  in  diameter,  and  as  deep 
as  8  ft.  When  the  hole  is  bored,  the  steel  tower  in  which 
the  auger  is  contained  is  used  as  a  crane  to  lift  the  pole 
and  set  it  in  position.  The  whole  operation  is  expeditious, 
and  when  once  it  is  seen  at  work  the  manual  procesis 
ordinarily  used  seems  slow  and  awkward. 

ARC-WELDING    IN    STRUCTURAL  WORK. 

The  -Vlloy  Welding  Processes  Ltd.,  of  London,  whose 
system  was  recently  described  at  length  in  this  journal, 
have  forwarded  us  particulars  of  a  new  depai  ture  in  the 
application  of  arc  welding  in  the  erection  of  a  steel  factory 
roof,  this  being  the  first  example  of  the  use  of  the  process 
on  a  practical  scale.  The  factory  itself  is  a  brick  building, 
arranged  on  one  floor  and  covering  an  area  of  about  22,000 
sq.  ft.,  the  roof  being  of  the  North  Light  type  with  steel 
trusses  of  14  ft.  span,  supported  on  H-section  stanchions 
and  joists.  Tliere  is  a  total  of  93  trusses  in  the  roof.  The 
whole  of  these  trusses  are  being  assembled  by  "  A.W.P." 
vvclding,  and  without  the  use  of  either  rivets  or  bolts,  and 
already  a  consideTable  number  of  the  trusses  are  in  position. 
The  cap  ancj  base  plates  are  wekled  to  the  stanchions,  the 
joists  are  welded  to  the  cap  plates,  and  the  completed 
trus.ses  are  welded  on  to  the  joists.  Cleats  are  also  welded 
to  the  top  sides  of  the  trusses  to  carry  the  timber  purlines 
for  the  attachment  of  the  roofing  and  glazing.  In 
carrying  out  the  process,  a  simple  butt  is  made  where 
possible,  while  all  oth(!r  welding  is  carried  out  by  placing 
the  faces  together  and  welding  along  the  etlges.  The  nature 
of  the  weld  obviously  restricts  its  application  to  light 
foi-ms  of  structural  steel  work,  but  we  understand  that  the 
difficulties  attending  the  welding  of  heavy  members  will,  it 
is  anticipated,  be  overcome  through  the  experience  being 
gained  in  the  present  application  of  the  process.  A 
further  application  of  th(!  ".A.W.P."  welding  process  is  to 
reinforced  concrete  construction.  The  present  system  of 
"tying"  memibers  together  with  iron  wire  has  many 
di.sadvantages,  as  the  method  is  mechanically  unsound  and 
has  practically  no  strength.  Furthermore,  a  beam  or  girder 
structiins  assembled  in  this  manner  hecomes  distorted  and 
mis-shapen  unkvss  very  carefully  liandlod,  whilst  the  tied 
piecies  arc  liable  to  shift  when  the  concrete  is  poured  into 
the  moulds.  In  addition  to  these  objections,  the  present 
miithod  of  joining  bars  by  long  hooped  laps  is  wasteful  of 
material.  In  the  construction  of  beams  and  frames  con- 
sisting of  two  or  more  main  bars  and  a  number  of  minor 
rods  or  wires  placiui  aci'oss  them,  the  joints  may  be  made 
by  a  single  "tack"  weld.  Where  rods  join  or  cross  one 
an^>thcr  they  are  arranged  to  lap  or  lie  adjacent  to  one 
another-  for  a  length  of  two  or  three  inches,  and  a  run  of 
welding  is  made  along  the  ve(!  so  formed  between  the  rods. 
A  gii-dcr  or  bctam  with  el<H'trically-wclded  reinfoi-<'oments 
is  rigid  at  all  its  joints,  and  can,  therefore,  be  handled  and 
p]iu;(-(l  in  position  without  liability  to  displacement  of  the 
main  or  subsidiary  members. 
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PROBLEMS  IN  PORT  ADMINISTRA- 
TION. 


Tho  Institute  of  Tianspoit  has  been  establislied  in 
Great  linitain  as  a  means  of  enabling  various  interests  to 
take  counsel  togeth(>r  on  transport  matters  which  concern 
the  better  serving  of  the  iiation  at  large.  Its  considera- 
tions and  conclusions  are  of  interest  and  value  to  other 
nations,  and,  not  least,  to  the  Far  East.  Tlhis  is  particu- 
larly the  case  as  regards  problems  of  port  administration, 
as  so  many  developments  in  this  connection  are  in  hand  or 
are  foreshadowed  in  Far  Eastern  territory.  The  Insti- 
tute urges  co-oporation  amongst  port  authorities,  especially 
ill  utilising  more  fully  the  talent  and  experience  of  mana- 
gers upon  tho  commercial  side.  There  are  men  whose 
experience  in  port  work  entitles  them  to  a  seat  in  the 
Council  Chamber,  and  to  advise  on  points  of  working  and 
management  with  tlie  greatest  benefit  to  the  ports,  and 
such  men  should  bo  added  to  the  governing  bodies.  On 
tile  question  of  constitution  of  ports,  whilst  no  cast-iron 
system  is  recommended,  individualism  may  easily  be  car- 
ried too  far  and  ports  eventually  be  managed  in  twenty 
different  ways. 

Ill  the  provision  of  now  accommodation  and  facilities, 
the  main  i)rol)leiii  is  how  to  anticipate  future  demands 
without  unduly  taxing  present  users  of  ports.  Here, 
Great  Britain  has  probably  done  more  than  enough  for 
jiosterity,  whilst  insufficient  has  boon  afcom])lishcd  in  the 
Far  East.  Port  development  should  be  largely  governed 
by  two  factors  of  very  great  importance — the  ultimate 
destination  and  the  place  of  origin  of  goods  handled. 
Successful  port  development  must  largely  be  governed  by 
direction  and  trend  of  trade.  Great  feritain,  and,  in- 
deed, most  countries,  can  furnish  instances  of  failures 
attending  developments  which  have  ignored  these  factors. 

Another  problem  of  to-day  in  the  ports  is  that  of  labour- 
saving  appliances.  When  normal  conditions  of  trade 
are  resumed,  the  effect  of  the  increase  in  the  cost  of  labour 
on  international  trade  and  the  necessity  for  greater  des- 
patch in  handling  can  only  be  successfully  neutralised  by 
a  greater  employment  of  labour-saving  appliances.  Yet 
the  advances  in  invention  of  late  years  have  not  done  much 
beyond  improving  the  power  and  efficiency  of  cranes  and 
conveyors.  The  outstanding  problem  is  to  deal  more 
economically  with  a  mixed  cargo  of,  say,  10,000  tons  in 


the  vessel's  .hold  and  intended,  for  delivery  to  some  300 
consignees.  The  method  adopted  in  London  is  still  that 
of  landing  the  whole  cargo,  sorting  it,  and  then  proceed- 
ing with  delivery  to  barge,  i-ail  or  car.  Delivery  cannot 
))o  performed  at  tho  maximum  rate  until  the  vessel  has 
left  her  berth.  In  the  now  Albert  Dock  extension  they 
are  experimenting  with  a  system  which  aims  at  landing 
oil  the  quay,  delivery  from  cither  side  of  the  ship  into 
tile  barges,  and  delivery  from  the  quay  to  the  barges 
nil  to  go  on  at  the  same  time.  The  scheme  is  not  an 
original  one,  but  it  is  the  first  time  it  has  been  applied 
to  the  largest  class  of  cargo  liner,  and  the  belief  is  that 
the  whole  ojieration  of  landing  and  clearing  an  import  cargo 
will  show  a  considerable  saving  in  time,  though  not  neces- 
siirily  in  the  direct  cost  of  labour. 


GERMAN  IRON  AND  STEEL  INDUSTRY. 

The  Dritisli  Coiiiineicial  ( 'oiiunis.sioiier  at  (yologiie  has 
issued  a  short  .survey  of  the  iron  and  steel  industry  in 
Germany,  in  which  he  disc;u«ses  the  effc^ct  which  the 
shifting  of  the  centre  of  gravity  of  iron  and  steel  produc- 
tion from  German  to  French  hands  may  have,  not  only 
on  her  own  steel  indu.stry,  but  also  on  her  vast  complexity 
ol  engineering  and  allied  trades,  including  shipbuilding. 
Tho  net  annual  reduction  in  steel  production  with  which 
she  is  faced  through  the  loss — or  loss  of  control — of  Lor- 
raine, Ijuxemburg,  and  the  Saar  district  are  but  little 
short  of  her  pre-war  exports  of  iron  and  steel  products, 
and  amount  to  about  5;|  million  tons.  As  regards  iron 
ores,  her  position  is  that  her  remaining  iron-ore  deposits 
at  the  pr(>scnt  rate  of  consumption  cannot  nearly  supply 
her  requirements,  and  she  will  be  obliged  in  future  to 
imjiort  largely  foreign  ores,  chiefly  from  Lorraine,  Sweden, 
and  S])ain,  and,  freights  ]iermitting,  from  Nova  Scotia. 
With  the  loss  of  40  per  cent,  of  both  her  pig-iron  and 
mild-steel  production,  Germany  is  faced  with  a  piosition 
the  results  of  which  are  difficult  to  foresee,  but,  Mr. 
Kavanagh  concludes,  it  is  liardly  possible  that  any  regular 
surplus  for  export  can  remain  to  her. 


The  Metropolitan-Vickers  Electrical  Co.,  Ltd.,  have 
removed  their  London  office  from  2,  Norfolk  Street,  Strand, 
London,  W.C.,  to  4,  Central  Buildings,  Westminster, 
London,  S.W.I. 


HADFIELDS  Ltd. 


Workmen  employed 

DURING  THE  WaK 
OVER  15,000. 


East  Hecla  and  Hecla  Works,  Sheffield,  England. 


Works  area 


OVER  200  acres. 


HADFIELD'S  SPECIAL  FORGED  STEEL 
BALLS  FOR  BALL  AND  TUBE  MILLS. 


Complete  Stone  Breaking 
and  Ore  Crushing  Plants. 

MINING  REQUISITES 

or  EVERY  DESCRiPTICN. 

Shoes,  Dies,  Grizzley  Bars,  Cones, 
Concaves,  Jaw  Faces,  Crushing 
Rolls,     Wheels     and     Axles,     &c.  ■ 


Manufacturers  of 


STEEL 


.  ,t/>.DE  [— j  ^  [_  A  S^"**"^ 

^^mmWW^  FORGINGS 

For  Marine  and  other  Engineering  purposes 
in  the  rough   rough  machined,  or  finished. 

STEEL  CASTINGS 

of  every  description  up  to  30  tons  in  weight. 


(Trade  Mark.: 


SOLE    MAKERS   OF    HADFIELD'S  PATENT 

Manganese  Steel. 

The   Supreme   Material  for  the  Wearing  Parts  of  Stone   Breaking  &  Ore 
Crushing  Machinery,  Dredger  Parts,  &c. 
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PERSONALIA. 


Sir  William:  J.  Pope  has  accepted  the  nomiuation  of  the 
Council  of  the  Society  of  Chemical  Industry  to  be  Piesi- 
dent  for  the  year  1919-1920;  Professor  H.  Louis  has 
been  elected  foreign  secretaiy  in  succession  to  the  late 
Dr.  R.  Messel,  and  Dr.  C.  C.  Carpenter  will  succeed  him 
as  the  Society's  representative  on  the  Governing  Body  of 
the  Imperial  College  of  Science  and  Technology.  The  new 
vice-presidents  are  Mr.  .J.  Gray,  Mr.  D.  Lloyd  Howard; 
Dr.  Stephen  Miall,  and  Mr.  E.  Thompson.  i;^o\\v  out  of 
the  following  six  gentlemen  are  to  be  elected  ordinary 
members  of  the  Council,  viz.,  Dr.  T.  Howard  Butler. 
-Mr.  F.  H.  Carr,  Mr.  W.  H.  Coleman,  Dr.  Cecil  H.  Desch. 
Dr.  F.  C.  Garrett,  and  Mr.  C.  J.  Goodwin. 

Mb.  C.  Smith,  of  Newcastle,  has  been  elected  chairman 
of  the  directorate  of  the  Consett  Iron  Co.,  Ltd.,  in  suc- 
cession to  Mr.  M.  Fenwick.  Mr.  Smith  is  a  director  of 
Smith's  Dock  Co.,  Ltd.,  and  also  managing  director  of  the 
firm  of  T.  &  "W.  Smith,  Ltd.,  of  Newcastle,  wire  rope 
manufacturers. 

The  death  is  announced  of  Sir  Frank  Martin,  of  Thomas 
Turton  &  Sons,  Ltd.,  steel  and  file  manufacturers,  of 
ShefBeld.  Sir  Frank  was  managing  director  of  the  firm 
for  many  years,  and  practically  the  whole  of  his  business 
life  was  spent  at  the  works. 

Mr.  H.  S.  Rowell,  manager  of  the  light  engineering 
department  of  the  Elswick  Works  of  Sir  W.  G.  Armstrong, 
Whitworth  &  Co.,  Ltd.,  has  been  appointed  technical 
secretary  of  the  Research  Association  of  British  Motor  and 
Allied  ^Manufacturers,  Ltd. 

Mr.  R.  S.  Johxsox,  for  many  years  connected  with  the 
firm  of  Workman.  Clark  &  Co.,  Ltd.,  has  joined  the  board 
of  Cammell.  Laird  &  Co.,  Ltd.,  and  will  assist  Sir  G.  J. 
Carter  at  the  Birkenhead  works. 

Sir  Roukut  Hadfieli),  Bart.,  has  presented  the  Council 
of  the  Institution  of  Mechanical  Engineers  with  £200,  as 
a  prize  for  the  description  of  a  new  and  accurate  method 
of  determining  the  hardness  of  metals. 

Mr.  W.  L.  Hichen.s,  chairman  of  Canimell,  Laird  &  Co., 
Ltd.,  is  mentioned  as  a  probable  member  of  tlie  Imperial 
Shipping  Committee. 

Sir  Rk;(;inali)  H.  Bradk  has  been  elected  a  director  of 
the  Austin  Motor  Co.,  Ltd.,  of  Birmingham. 

The  Ho.v.  Sir  Charle.s  A.  Par.son.s  has  been  awarded  the 
medal  of  the  Franklin  Institute. 


CATALOGUES  RECEIVED. 

Messrs.  Bruce  Peebles  &  Co.,  Ltd.,  of  Edinburgh, 
forward  us  a  copy  of  pamphlet  No.  21  D,  just  issued, 
dealing  with  Peebles'  self-contained  continuous  current 
dynamos  and  motors.  This  publication  gives  a  full  speci- 
fication of  the  machines,  together  with  quite  a  number  of 
lialf-tone  illustrations,  lists  of  dynamo  and  motor  ratings 
for  each  frame  size  for  the  three  standard  voltages  men- 
tioned, and  for  all  five  types  of  machines  dealt  with.  The 
catalogue  mentions  that  all  these  machines  are  fitted  with 
commutating  poles  with  but  very  few  exceptions,  and  will 
run  sparklcbsly  at  all  loads  within  their  capacity  witJi 
fixed  brush  position.  All  ordinary  requirements  are 
covered  by  the  five  standard  types  dealt  with,  comprising 
protected  tjpe  machines,  semi-  and  totally  enclosed  types, 
mining  type,  and  pipe-ventilated  type  motors.  The  makers 
also  design  machines  to  meet  the  requirements  of  any 
particular  case. 

From  Messrs.  Marshall,  Sons  &  Co.,  Ltd.,  of  Gains- 
borough, we  have  received  a  copy  of  Publication  No.  1,136, 
illustrating  and  describing  their  steam  engines  and  boilers 
supplied  for  oilfields  power  requirements  and  liquid  fuel 
burning  apparatus.  Simplicity  of  manipulation  and  strong 
construction  with  light  weight  characterise  the  engines 
listed,  and  the  boilers  shown  are  specially  designed  and  pro- 
portioned to  work  in  conjunction  with  the  engines  for  oil- 
well  drilling. 

Messrs.  Ransomes,  Sims  &  Jefferies,  Ltd.,  forward  a 
copy  of  their  96-page  illustrated  catalogue  No.  7,190G, 
describing  steam  engines  and  machinery  manufactured  at 
their  Orwell  Works,  Ipswich.  This  book  deals  very  fully 
with  the  makers"  agricultural  locomotives  and  various 
types  of  boilers,  compound  portable,  semi-portable,  under- 
type  and  stationary  engines,  various  types  of  agricultural 
plant,  winding  and  hauling  machinery,  pumping  and 
woodworking  machinery,  etc.  The  firm  state  that  since 
the  war  they  have  adapted  their  aircraft  factory  to  the 
manufacture  of  electric  vehicles  on  a  considerable  scale, 
and  that  they  are  using  other  large  extensions  made 
during  the  war  to  woi-ks  and  equipment  for  the 
facilitated  pi-'oduction  of  their  leading  engineering 
s])ecialities  for  which  they  are  now  better  equipped  than 
(>v(>r  before  in  the  history  of  their  company. 

^lessrs.  Galloways,  Ltd.,  of  Manchester,  send  us  two 
well  printed  and  illustrated  catalogues  dealing  respectively 
with  their  large  gas  engines  and  TJniflow  steam  engines. 


DAVID  BROWN,  Junr 

45,  Hope  Street,  GLASGOW. 


Acids:  Acetic 

Caustic  Potash 

Naphthas 

Oils:  Whale 

Benzoic 

Caustic  Soda 

Naphthalenes 

Paints 

CarboUc 

Coal  Tar 

Oils:  Anthracene 

Pitches 

Cresylic 

Copper,  Acetate 

Blastfurnace 

Red  Lead 

Hydrochloric 

Copper,  Iodide 

Creosote 

Resins 

Sulphuric 

Copper,  Nitrate 

Coal  Tar  Creosote 

Soaps  (hard  and  soft) 

Alum 

Copper,  Sulphate 

Essential 

Sulphate  of  Ammonia 

Alum  Sulphate 

Cresols 

Fuel 

Sulphate  of  Alumina 

Ammonia  (liquor  and 

Dry  Felt  Fibre 

Fusel 

Tar 

refined) 

Glucose 

Fish 

Terneplates 

Asphalt 

Glycerine 

Gas 

Tinplates 

Basic  Slag 

Hair  (Manufactured) 

Green 

Toluol 

Benzol 

Lubricating  Greases 

Lubricating 

Varnishes 

Bricks  (Fireclay  and 

Molasses 

Paraffin 

Waxes 

Silica) 

Motor  Spirit 

Petroleum 

FUEL   OILS    FOR    ALL  PURPOSES 


TERMS  OF  PAYMENT  ARRANGED  TO  MEET  BUYERS'  CONVENIENCE. 

Telegraphic  and  Cable  Address:  "OLYMPIC,  GLASGOW." 
Codes  :  A  B  C,  3th  and  Private. 
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In  both  cases  the  letterpress  comprised  in  the  catalogues 
contains  matter  of  value  quite  apart  from  the  description 
it  includes  of  the  firm's  manufactures,  and  the  bocks  are 
Ukely  to  prove  of  vaiue  to  all  who  are  considering  tliese 
types  of  prime  movers. 

Messrs.  Drake  &  Gorham,  Ltd.,  of  London,  forward  a 
copy  of  pamphlet  .\o.  2^^;,  dealing  with  theLr  "  Silent 
Alamo  "  self-contained  generating  set  for  light  and  power. 
In  this  set  the  motor  is  of  the  rotating  sleeve-valve  type, 
eliminating  many  parts  common  to  the  poppet-valve  type 
of  motor.  The  machine  is  Kclf-starting,  and  automatically 
stops  when  the  batteries  are  fully  charged.  The  voltage 
is  32.  ^  (  '  '  t  J 

From  the  Gon(>ral  Electric  Co.,  Ltd.,  we  have  received  a 
copy  of  their  H-section  catalogue  dealing  with  the  firm's 
"  Magnet  "  electric  heating  and  cooking  appliances,  includ- 
ing fires,  lamp  radiators,  convectors,  kettles,  sterilisers, 
saucepans  and  boilers,  irons  and  heaters,  etc. 

The  British  Engineers'  Assocation  forward  a  copy  of 
their  cui-rent  issue  of  •'  Steel  Structures,"  the  journal  of  the 
steel  structural  section  of  the  Association,  containing 
articles  and  data  on  the  use  of  steel  in  house  construction, 
information  required  by  tendered  ?e  bridge  work  and  steel 
frame  building  ,  conditions  of  sale  relative  to  export, 
British  standard  sections,  etc.  The  journal  is  well  illus- 
trated. 

Leaflets  are  to  liand  from  the  Clydesdale  Chemical  Co.. 
Ltd.,  of  Glasgow,  dealing  with  the  firm's  "  Caktine  " 
special  boiler  detergent  and  their  "Bitumisol,"  a  specially 
prepared  bituminous  solution  giving  a  protective  covering 
for  iron,  steel  and  wooden  structures. 


TRADE  NOTES. 


Conditions  of  sale  relative  to  structural  steel  work  for 
export  for  bridges  or  buildings  have  been  standardised  by 
the  Steel  Structural  Section  of  the  British  Engineers'  Asso- 
ciation. They  are: — (1)  Prices  quoted  to  be  "net  cash" 
unless  otherwise  stated ;  (2)  If  price  is  required  for  steel 
work  only  delivered  f.o.b.  British  port,  payment  should  be 
made  "Cash  against  Shipping  Documents  in  London": 
(3)  If  price  required  for  structures  delivered  and  erected, 
payment  should  be  made  as  follows: — 80  per  cent,  against 


shipping  documents,  15  per  cent,  monthly  on  the  value  of 
erected  work,  and  balance  of  6  per  cent,  in  one  month  after 
completion  of  contract.  Consiuerable  time  will  be  saved  if 
bankers'  or  other  suitable  references  are  forwarded  with 
preliminary  inquiry,  while  all  work  is  to  be  inspected  and 
accepted  at  the  makers'  works.  A  specification  covering 
materials  to  be  used  and  the  general  construction  of  the 
work  is  to  be  submitted  with  the  tender. 

An  amalgamation  of  interests  has  been  arranged  between 
the  Lancashire  Dynamo  &  Motor  Co.,  Ltd.,  of  Manchester, 
and  the  Crypto  Electrical  Co.,  Ltd,  of  London.  It  is 
intended  that  all  machines  below  about  10  h.p.  shall  be 
manufactured  at  the  London  works,  and  that  machines 
above  this  sine  shall  be  manufactured  at  Manchester.  The 
Crypto  Electrical  Co.'s  works  are  being  extended  to  double 
their  present  size,  which  extensions  are  practically  com- 
plete. The  last  accounts  of  the  Lancashire  Dynamo  and 
Motor  Co.  show  profit  for  the  year,  £19,937;  brought 
forward,  £4,331;  disposable  balance,  £'24,268;  ordinary 
dividend,  10  per  cent,  per  annum,  free  of  tax ;  reserve 
account  (making  £80,000),  £447;  directors'  fees,  £1,400; 
carried  forward,  £5,542. 

The  British  Empibe  Steel  Corporation,  dealt  with  in 
the  last  issue  of  this  Journal,  which  it  was  proposed  to 
incorporate  with  capital  of  $500,000,000  (£100,000,000),  at 
Ottawa,  has  filed  an  application  for  incorporation  in 
Halifax.  The  application  has  been  accepted.  The  change 
is  due  in  part  to  representations  by  the  Government  of 
Nova  S'cotia,  who  desired  the  incorporation  in  this  Province. 

The  accounts  of  the  Electric  Construction  Company,  Ltd., 
of  Wolverhampton,  show: — Net  profit,  £66,169;  debenture 
interest,  £6,304;  depreciation,  £10,000;  brought  forward, 
£38,669;  final  ordinary  dividend,  9  per  cent,  per  annum, 
making  7|  per  cent,  for  year;  bonus,  2^  per  cent.,  both  less 
tax;  reserve,  £10,662;  carried  forward,  £39,781. 

BoLCKOw,  Vaughan  &  Co.,  Ltd.,  the  iron  and  steel  manu- 
facturers, of  Middlesbrough,  have  acquired  a  controlling 
interest  in  the  Darlington  Rolling  Mills  Co.,  Ltd.,  hitherto 
under  the  sole  control  of  Mr.  G.  E.  Sisterson,  who  will 
remain  chairman  and  managing  directfjr  of  the  company. 

At  the  annual  meeting  in  London  of  the  Institution  of 
Electrical  Engineers,  it  was  announced  that  the  membership 
of  the  Institution  was  now  8,217,  compared  with  7,023  in 
April,  1919.  Mr.  LI.  B.  Atkinson  has  been  elected  Presi- 
dent of  the  Institution. 


FOR  ALL  BRANDS  OF  REFINED,  CRUDE  &  RESIDUAL  OILS 


RELIABLE 
SIMPLE  & 
ECONOMICAL 


MODERATE 
COMPRESSION 
COLD  STARTING 


The  Highest  Grade  Oil  Engines  in  the  World. 

CrOSSLEY  BROTHERS,  LTD., 


MANCHESTER. 


Telegrams:  "  Gasengine,  Manchester." 


ENGLAND. 


Codes:   Al,  A.B  C.  4th  and  5th  Ed:..  Leber's,  Western.  Engineering  2nd  Ed.,  McNeil's  (1908),  Allis  Chalmers',  Bentley's  Private. 

^n^nU  I  CALCUTTA  :  Crowley  Bros  ,  Ltd.,  5.  Fancy  LaD<,  Government  Place.        I       MADRAS:  Madras  Engineering  Company. 

^gen_5  •  BfliviBAY:  j.  £  Mim.itt,  Ltd  .  Ballard  Road.  I       FEDERATED  MALAY  STATES:  James  Craie.  Limited,  Klang. 

Sole  Ag^-nls  for  Chini  :  Alex.  Ross  &  Co..  4,  Des  Voeux  Rd.,  Hone  Kong.     Alex.  Ross  &  Co  ,  12,  Hankow  Rd.,  Shanghai.     Alex.  Ross  &  Co..  3,  Kiaht  Rd  .Swatow. 
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GLENIFFER 

(.4s  supplied  to  the  British  Admiralty) 

MARINE  &  STATIONARY  MOTORS 


THE  SIMPLEST  ENGINE  MADE. 


FUELS  :    Petrol,    Paraffin,    Naphtha,  or 
Alcohol. 

SIMPLICITY,  ACCESSIBILITY,  AND 
RELIABILITY 

are    the   special    features  on   which  these 
Engines  have  won  their  fame. 

They  can  be  worked  successfully  by  anyone 
without  the  slightest  mechanical  knowledge 

RANGE  OF  MODELS:  10  TO  75  B.H.P. 


GLENIFFER   MOTORS,  LTD., 


Telegrams:  "  Glengine,  Glasgow." 


ANNIESLAND,  GLASGOW. 


OIL  MILL  SPECIALISTS. 


CALEDONIA  OIL'MILL. 


Complete  Plants 

of  every  description  for  Copra,  Castor, 
Soya,  Rubber  Seed,  Cotton  Seed,  and 
all  kinds  of  Seeds  or  Nuts. 


Chemical 
Extraction  Plants 

for  Oil  Seeds,  Cakes,  &c. 


Refining  and 
Deodorising  Plants. 


Baling  Presses 

of  every  description. 


Mineral  Oil  Plants. 


Sugar  Machinery. 


A.  F.  CRAIG  £r»  CO..  LTD 

Engineers   and  Boiler  Makers, 
I>AISLE:Y,  SCOTLAND. 


T«l«<r«mar  "CRAIG.  PAISLEY." 


Codet  uned  :  McNeil's  Mininz  and  General.    A.B.C— 5th  Edition. 
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HELSBY 

COIVDCNSE^RS 


OUTPUT  AT  600  VOLTS,  50  PERIODS  255  LEADING  k.V.A. 

DIMENSIONS  2  ft.  6  in.  by  3  ft.  9  in.  by  5  ft.  10  in.  high. 
WEIGHT         2  Tons. 

This  Condenser  improves  the  Power  Factor  of  a  300  k.W.  load 
from  6  to  9,  and  reduces  the  apparent  load  from  500  to  333  k.V.A. 

Manufactured  at  Helsby  by 

BRITISH  INSULATED  &  HELSBY  GABLES. 

LIMITED, 

Cablemakers  and  Electrical  Eng^ineers. 
Works  : 

PRESCOL  LANCASHIRE,  &  HELSBY,  nr.  WARRINGTON, 

ENGLAND. 

EASTERN  AGENCIES: 

MALAY  PENINSULA,  BRITISH  BORNEO, 

SIAM  and  COCHIN  CHINA    UNITED    ENGINEERS,    Ltd.,   Electrical  Department, 

5,  Battery  Road,  SINGAPORE. 

HONG  KONG  and  SOUTHERN  CHINA    SHEWAN,  TOMES  &  Co.,  HONG  KONG.   P.O.  Box  131  B, 

SHANGHAI  and  NORTHERN  CHINA    SCOTT,  HARDING  &  Co.,  SHANGHAL    P.O.  Box  120. 
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RICE  MILLS 


for  ALL  OUTPUTS. 


HULLERS. 

SEPARATORS. 
CONES. 

POLISHERS. 
SCREENS. 

GLAZERS. 
ELEVATORS 

AND 

CONVEYORS, 

ETC.  ETC. 


for  ALL  COUNTRIES. 


ENGINES. 

PUMPS. 
BOILERS. 

CHIMNEYS. 
SHAFTING. 

BELTING. 
STORES. 

ETC.  ETC. 


DOUGLAS  &.  GRANT,  Ltd.,  Kirkcaldy,  Scotland. 

CABLt;  ADDRESS   FOR  H  EAD  O  FFICE  :    "DOUGLAS,  KIRKCALDY." 

ALSO  AT 

Ban  Mai,      75,  Merchant  St.,     P.O.  Box  14,    DOUGLAS  &  GRANT  et  Cie,  DOUGLAS  &  GRANT  et  Cie, 

BANGKOK,      RANGOON.      Tjumboo Cbetty  St.,     40  &  41 ,  Quai  de  Belgique,  HAIPHONG,  TONKIN, 

SIAM.            BURMA.            MADRAS.          SAIGON,  INDO-CHINA.  INDO-CHINA. 

AND  REPRESENTED  BY 

REPRESENTATION  FOR  BRITISH  MANUFACTURERS,  LTD.,  Shanghai  and  Hankow,  CHINA. 
Messrs.  DODWELL  &  CO.,  Ltd.,  HONGKONG. 


Oil  Mill  Installations. 


We  specialise  in  the  manofacture 
of  the  most  modem  machines 
for  treatirg:  every  known  Oil- 
yielding  Seed,  and  shall  be  gflad 
to  quote  either  for  Single  Ma- 
chines or  for  Complete  Plants, 
ard  to  give  fall  information  as 
to  output  obtainable.  Our  Plant 
islargely  used  all  the  world  over. 


Self  contained  Anglo-American  Oil  Mill.    To  crush  and  press  Linseed, 
Cotton  Seed,  Rape,  Sunflower,  Mustard  and  similar  seeds. 


GREENWOOD  8l  BATLEY,  Ltd. 


LEEDS 


Cable<( — 

" Grf'nwofjfl  Ty-fifls.'' 


CodeH— AI.  ABC  (4th  and  rM\  Eilitions), 

Liober's,  Western  Union,  Engiiie^ng  and  Bentley's. 
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THE 


North  Eastern  Marine 


Engineering  Co.,  Ltd. 


WALLSEND-on-TYNE  (Head  Office)         and  at    :     SUNDERLAND,  ENGLAND. 

Telegramsi  "NEWS,  WALLSEND."  "NEWS.  SUNDERLAND." 


j^ESIGNERS,  Builders,  and  Repairers  of  Reciprocating  and  Turbine  Engines  and  Boilers 
for  all  classes  of  vessels.    Manufacturers  of  Engine  Room  Auxiliary  Machinery. 

I^PECIAL  facilities  for  the  manufacture  of  Superheaters  for  Marine  Boilers,  Propeller 
Shafts  and  Forgings  in  rough  or  finished  state. 

JRON  and  Brass  Castings  of  all  kinds  and  compositions  undertaken. 

'Y'HE   Foundries   are   scientifically    controlled   by   Firm's   Metallurgical  Laboratory. 

ENGINES  AND  BOILERS  OR  COMPLETE  SETS  OF  MACHINERY  BUILT  FOR  EXPORT. 
FITTING  OUT  SUPERVISED  IF  REQUIRED. 


London  Office  1  iverpool  Office: 

22,  Billiter  Street,  London,  E.C.3  529,  Tower  Building,  Water  Street. 

Telegrams:  "NEMERIO,  FEN.  LONDON."  Telegrams:  "SKILFUL,  LIVERPOOL." 


SX^^/^'TICI  nillP  CRUDE  OIL'-"-^^' 
riLLIIIIIU  ir^^TelVHT  ENGINES 

USES  SAME  OILS  AS  DIESEL  ENGINES.  _in<f^^=^^ 

NO  WATER  INJECTION.  free. 


XC         ,  From  Photo.^iof  SO-B.H.P.  FIELDING  Patent  Semi-Diese!  CRUDE  OIL  ENGINE; 

GLOUCESTER, 
I.  ENGLAND. 

Contractors  to  the  British  and  Foreign  Governments. 


FIELDING  &  PLAH,  ltd 
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Watertight  Submerged   Sluices  Rotterdam 
Waterworks  (adjoi  ning  the  RiverRhine).  Span 
01   each   p-ite,    ?0  ft  ;    depth  o'  each  gate, 
3  ft.  3  in.  ;  lift,  3  It.  3 in.  ' 


"SIDNEY "  CONTROL  SLOICES 

WITH   STOKES-   PATENT  IIVIPROVEMENTS. 

The  "Free-Roller"  or  "Stoney  Sluice  "  is  absolutely  simple  and 
reliable,  the  cost  of  upkeep  is  exceedingly  small,  and  it  will 
eperate  with  certainty,  whenever  required,  against  any  head  for 
which  it  is  designed.  It  can  be  so  protected  as  to  ensure 
successful  operation  under  ice  conditions,  in  cold  situations. 
By  its  use  the  regime  of  a  river,  can  in  times  of  flood,  be 
restored  in  a  few  minutes. 

O^z^er*  1,000 

SLUICES  ALREADY  INSTALLED. 


The 


STONEY"  SLUICE  is  in  successful  operation  in 
most  parts  of  the  world. 


Specialists  in  WATER  CONTROLLING  APPARATUS 
as  applied  to  Waterworks,  Irrigation,  Tidal  RiverSj 
Water  Power  Installations,  Navigation,  Drainage. 


Sluices  on  the  River  Rhone  (nea 
Span  of  each  gate,  32  ft.  10  in.  ; 
each  gate,  !28  ft. ;  lift,  16  ft. 


r  Geneva). 

depth  of 
6  in 


Sole  Makers  : 


RANSOMES  &  RAPIER,  LIMITED 

Dept.  T., 

32,  VICTORIA  STREET,  LONDON,  S.W. 


Cable  Addrets:  "SLUICE,  LONDON." 


Code:  A. B.C.,  5th  Edition. 


Jardine^  Matheson  &  Co.^ 


CHINA. 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


iiiiiiiiiiiiiiii 


LIMITED. 


Illillllllllllllllllllllllllllllllllllllll 


Government  Contracctors. 

Purchasing  Agents  for  The  British  and  Chinese 
Corporation,  Ltd.  The  Chinese  Central  Railways,  Ltd. 

Suppliers  of  all  classes  of  Machinery,  Cotton  Mills,  Weaving 
Plants,  Electric  Power  Stations,  Railway  Material,  &c.,  &c. 

SOLE  AGENTS  IN  HONGKONG  AND  CHINA  FOR— 

Edgar  Allen  &  Co.,  Ltd. 

A<«ociated  Briti«h  Machine  Tool  Makers,  Ltd. 
W.  &  T.  Avery,  Ltd. 
W.  J.  Bates  &  Co.,  Ltd. 
Brooks  &  Doxey,  Ltd. 

Bells  United  Asbestos  Company,  Limited 

(Shanghai  and  North  China). 
Chubb  &  Sons  Lock  &  Safe  Company,  Ltd. 

'Shanghai  and  North  China). 
Cook  &  Co. 

Hugh  Kershaw  &  Co.,  Ltd. 
Horsfall  &  Bickham,  Ltd. 
Imperial  Light,  Ltd. 

Westinghouse  Brake  Co 


Linotype  &  Machinery,  Ltd. 
Henry  Livesey,  Ltd. 
Marshall,  Sons  &  Co.,  Ltd. 
Meredith  Jones  &  Sons. 
Merryweather  &  Sons,  Ltd. 
Pulsometer  Engineering  Co.,  Ltd. 
Railway  Signal  Co.,  Ltd. 
F.  R.  Rand  &  Co.,  Ltd. 
Wm.  Simons  &  Co.,  Ltd. 
T.  &  W.  Smith,  Ltd. 
J.  Stone  &  Co.,  Ltd. 
Alfred  R.  Tattersall  &  Co. 
Wilson  Erothers,  Bobbin  Co.,  Ltd. 
Ltd. 


Illlllllllllllllllllllllllllllllllllllllilllllllllllll 

LONDON   REPRESENTATIVES : 
Messrs.  MATHESON  &  CO..  Ltd.,  3.  Lombard  Street,  LONDON,  E.G. 
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FAIRFIELD  FOUNDRIES.  FAIRFIELD. 
MANCHESTER.  S.E. 


Glyco  Metal  Co.  Ltd. 

 Chief  Offices :   

8  &  9,  South  Parade 
MANCHESTER 

Telesrams:  '"  GLY^O,  MANCHESTER.  ' 

A.B.C.  Codes,  4th  &  5th  Edition. 

and  MARCONI  CODE. 

yiT^^^\  copper  and  Nickel  Hardened  Anti-Fnction 

bLltO    BEARING  METALS 


Scientifically  Alloyed.    Every  Ingot  Alike. 
Always  the  same  Good  Quality. 

"  GLYCO-MAGNOLIA"  a    superior    White    Metal  for 
(Spec.  G.  9'8)    Bearings  up  to  200  lbs.  Pressure,  and  especially 
for  SFiAFTING,  PEDESTALS,  OIL  RING, 
TRAM    CAR  and  SUGAR  MACHINERY 
BEARINGS. 

"TURBO "  GLYCO  a  very  fine,  plastic  and  tough  metal 
(Spec.  G.  8-8)  for  every  type  of  ENGINE  and  MACHINE 
TOOL  BEARINGS,  contains  a  LARGE 
percentage  of  TI  N.  We  guarantee  "  TURBO  •• 
GLYCO  to  give  equally  satisfactory  results  as 
the  highest  priced  TIN  alloys. 


HIGH-GRADE  TIN  BASE  BABBITT  METALS 

Sscond  to  none  on  the  Market. 

"GLYCO  TIN"  for  high  -speed  Bearings  working  under 

(Spec.  G.  8-2)  light  and  medium  loads.  For  MOTOR  CAR, 
MOTOR  LORRY,  and  small  AERO  engine 
connecting  rod  Bearings.  Also  for  DYNAMO. 
MOTOR  and  high-speed  MACHINE  TOOL 
BEARINGS. 

"MARINE  GLYCO  TIN"  is  a  White  Naval  Bronze 
(Spec.  G.  7-8)  None  better  for  MARINE  ENGINE  BEAR- 
INGS, LOCOMOTIVES  and  other  heavy 
duty,  such  as  INTERNAL  COMBUSTION 
ENGINE.  CRANK-PIN  and  Bearings  working 
at  very  high  speed. 


ANTI-FRICTION 

PLASTIC  GLYCO-BRONZE  BEARINGS 

Do  not  reqjire  a  White  Metal  Liner. 

In  clean,  smooth  Castings.  To  Customers'  own  patterns  or 
drawings 

The  most  durable  Metal  for  Rolling  Mill 
and  Tube  Mill  Bearings. 

UNSURPASSED  for  Camshaft-Crankend— Piston  Pin— 
Midbearing — Front  and  Rear  Axle — Gear  Box — Motor 
and  Dynamo  Bearings  of  Steam,  Oil  and  Petrol  Engines. 


Contractors  to 
THE  ADMIRALTY,  WAR  OFFICE,  AIR  BOARD, 
AND  TO  THE 
CROWN  AGENTS  FOR  THE  COLONIES. 


STAVELEY 


lESTERFIELD,  ENGLANI 


MAKERS  of  HIQH-CLAS8 

Cast  Iron  Pipes 

FOR 

WATER^  GAS,  STEAM, 
DRAINAGE, 
HYDRAULIC  POWER  Ac. 

1)  Inches  to  72  inches  diameter. 
In  all  lengths  and  for  all  ppessures. 

ALSO  IN   METRIC  SIZES. 


6ENERAL  FOUNDRY  WORK 

and  IRON  CASTINGS 


QUICK  DELIVERY 
o/  "THE  COVENTRY" 
HEAVY    ROLLER  CHAINS 

We  are  in  a  position  to  deliver,  promptly.  Roller 
Driving  Chains  for  all  makes  of  commercial 
vehicles,  English  and  American  included.  The 
use  of  a  spare  chain  permits  the  original  one  to 
be  periodically  cleaned  and  oiled  without  inter- 
rupting the  daily  running  schedule,  prolonging  the 
life  of  both  chains  and  reducing  running  costs. 
Why  not  try  it  ? 

"THE  COVENTRY"  CHAIN  CO.,  LTD. 
COVENTRY  -  ENGLAND 

CABLES :  CHAINS.  COVENTRY 
CODES:  A  B  C  4th  &  5.h  EDITIONS 
WESTERN   UNION  AND  MARCONI 
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CHINESE  INDEX  TO  BRITISH  MANUFACTURES. 

Giving  the  names,  addresses,  and  specialities  of  makers  in  the  Chinese  language. 


35 

W.  H.  ALLEN,  SON  &  CO.,  LTD.. 
Queen's  Engineering  V/orks, 
Bedford,  England. 

%   if^   t%  M         %  iii 

\r  ^  ^  ^  ^  

W.  &  T.  AVERY,  LTD.,  51 
Soho  Foundry, 
Birmingham,  England. 

iK  ■£    -         -f                     ^  \  k 

^  #  M  -I  ^:  3, 

56 

THE  BRITISH  ALUMINIUM  CO., 
LTD., 

109,  Queen  Victoria  Street, 

London,  England. 

34 

EVER8HED  &  VIGN0LE8,  LTD., 
Aeton  Lane  Works,  Chiswick, 
.ondon,  England. 

'  t  f      %-ik               ^     ^  ^^hmm^ 

» 

6LENFIELD  &  KEHNEDY,  LTD. 

Kilmarnock,  Scotland. 

^'^j^n'm^H;  i^'^r-ff  ^^>'i<-it4;  *-;&.>f^ii^Via 

ALFRED  GRAHAM  &  CO.,  30 
St  Andrew's  Works, 

CroHon  Park, 
London,  England. 

*i «  yi  111  ^       a  #     n  ^i'l  t^^.^^^^ 

3a 

C.  E.  HEINKE  &  CO., 

Grange  Road, 
Bermondsey,  ENGLAND. 

--  -1 

s, A     'S:    f .  f  »^ 

t   ^        i%  ^        A        ^        ^  3'  •^iS.-^lS 

RANS0ME8  &  RAPIER,  LTD.,  44 
32,  Victoria  Street, 

London,  England. 

Sir  WILLIAM  ARROL  &  Co.^ 

Dalmarnock  Ironworks,  BRIDGETON,  GLASGOW.  • 

Cables:    'TAY.  GLASGOW." 

London    Offices  :   56,   VICTORIA   STREET,   WESTMINSTER,  S.W. 

Shanghai  Office  :  43,  KIANGSE  ROAD  (P.O.  Box  243).  Tel.  :  "  REBRITMAN,  SHANGHAI." 

Hydraulic  Macliinery.      CRANES  of  all  Glasses. 

Temperley  Transporters.     |  BRIDGES. 

Steel   Framed    Building^s.     I      Structural  Steelwork. 

Orar^e  Department:  l^ARKHEAD,  GLASGOW. 
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25 

JOHN  I.  THORNYCROFT  &  CO., 
LTD., 
10,  Crosvenor  Place, 

London,  England. 


Jt  ^ 


UNITED  BRASSFOUNDERS  AND 
ENGINEERS,  LTD. 
Empress  Foundry, 

Cornbrook, 
Manchester,  Eng^land. 


53 


VICKERS,  LTD., 
Vicken  House,  Broadway, 
Wattminstar,  London,  England 


WOODITE  CO.,  65 
Mitcham  Common, 


■4* 


^#lS^f  ^^• 


^4-  i_      ^      M  '♦'J  5^  6^ 


FOR 


GAS,  WATER.  DRAINS.  HOT  WATER.  RAINWATER,  AND  SOIL  PURPOSES. 

ALSO  SPECIAL  CASTINGS  OF  ALL  DESCRIPTIONS. 

THOMAS  ALLAN  &  SONS,  LTD..Bonlea  Foundry  Jhornaby-on-Tees,  England. 


DORMAN,  LONG  &  Co.,  Ltd 


SHANGHAI  OFFICE:   43,  Kiangse  Road  (P.O.  Box  243). 


MIDDLESBROUGH. 


Tel.  Addres* :  "Rebritman,  Shanghai."  Tel.  Address:  "Dorman,  Middlesbrough." 

CLARENCE  HOUSE,  4  CENTRAL  BUILDINGS,  WESTMINSTER,  S.W.,  &  GRANT  STREET,  SOUTH  MELBOURNE,  AUSTRALIA. 

Manufacturers  of  "SIEMENS-MARTIN" 

ENGLISH  STEEL  PLATES,  JOISTS,  ANGLES,  CHANNELS,  ROUNDS,  SQUARES,  &C.,  COMPOUND  AND  PLATE  GIRDERS, 

WROUGHT   STEEL   COLUMNS,    AND   ALL   KINDS   OF   STRUCTURAL   STEEL  WORK. 

20,000  Tons  of  JOISTS,  CHANNELS,  and  other  Sections  kept  in  Stock  at  the 
Works,    Middlesbrough ;    Nine  Elms    Lane,   London  ;    and   Melbourne,  Australia. 

ILLUSTRATED    SECTION    BOOKS    ON  APPLICATION. 

ROUNDS,  J  in.  to  2^  in.  ;  SQUARES,  i  in.  to  2i  in.  ;  FLATS,  in.  to  20^  in.  ;  RAILS  up  to  loolbs.  per  yard  ;  and 
all  sizes  of  Angles,  Channels,  Tees,  &c.,  for  Engineering,  Shipbuilding  and  Wagon  Work  ;  also  Billets,  Blooms  and  Slabs. 

GALVANISED   CORRUGATED   SHEETS   AND   ALL    DESCRIPTIONS   OF  WIRE. 


WOODITE 


THE  BEST  MATERIAL  FOR 

GAU6E  GLASS  RINGS  &  STEAM  PACKINGS. 


FOR 


VALVES,  JOINT  RINGS,  PUMP  CUPS,  RAM  RINGS,  PACKING  RINGS  AND  SHEETING 

in  all  Sizes  and  Sections. 

Contractors  to  H.M.'s  Government,  Admiralty,  War  Office,  Post  Office,  India  Office,  and  the  Colonial  and  Foreign  Governments. 
THE  BEST  MATERIAL  FOR  ALL  HIGH  PRESSURE,  STEAM,  OR  ELECTRICAL  INSTALLATIONS. 

PRICE  LIST  AND  FULL  PARTICULARS  ON  APPLICATION  TO 

WOODITE  COMPANYi  mitcham  common,  surrey,  eng. 

Agents  for  South  Africa:  GILBERT  &  CO.,  JOHANNESBURG. 

Tel.  Addre.5  :  "  WOODITE.  MITCHAM  - 
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F.REDDAWAY&C?IIP 


SOLE    MAKERS  OF 


CAMEL  HAIR"  BELTING 


(Registered  Trade  Mark.) 


THE  BEST  BELT  IN  THE  WORLD  FOR  GENERAL  POWER  TRANSMISSION. 


CAMELATA"  BELTING 

(Registered  Trade  Mark.) 

WATER    STEAM    AND    HEAT  PROOF 

A  Special  Belt  for  Machine  Shop  Drives. 


"SPHINCTER  GRIP"  ARMOURED  HOSE 

"HERCULES"  BRAND 


(Registered) 

FOR  ANY  PRESSURE    UP  TO 

10  TONS  PER  Square  Inch. 

Regd.  Trade  Mark.  ''•igd.  Trade  Mark. 

Manufacturers  also  of 

MECHANICAL  RUBBER  GOODS  in  GENERAL 
CANVAS  HOSE  (Plain  &  Rubber  Lined), 

CALICO  PRINTERS'  BLANKETS, 
PAPER  MAKERS'  FELTS,  &c. 

■ 
■  ■ 

TelsKramt  &  Cablet—  Telegrams  &  Cablet— 

■  ANCHORAGE.  WnRK«5     A     HpAD     OfFIOPS-  ■'ANCHORAGE, 

MANCHESTER."  WORKS     &     ntAU     V^FPIOtS),  MANCHESTER." 

PENDLETON,  MANCHESTER,  England. 

London    -    -    50/51,  Linne  Street,  E.G. 
Factories: 

Moscow,       London,      Newark,  U.S.A. 
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THE 


SERVICE  ENGINE 


SERVICE  is  the  keynote  of  success  in  any  business, 
and  with  this  behef  we  set  out  to  evolve  the 
"  Service  "  engine. 
The  success  that  has  attended  our  efforts  is 
visible  to-day  in  the  ever -increasing  demand  for 
IMPERIAL  Engines.  It  is  a  world-wide  demand. 
China,  Africa,  Australia,  India,  and  countries  nearer  home 
are  sending  their  reconstruction  orders  to  Keighley, 
because  they  know  that  in  IMPERIAL  Engines  are 
embodied  those  qualities  of  reliabihty,  economy  and 
strength  which  denote  the  real  service  engine. 

We  illustrate  here  but  one  of  the  IMPERIAL  types,  a 
vertical  four-cylinder  petrol  engine,  with  outer  bearing, 
suitably  designed  for  driving  electrical  machinery, 
contractors'  machinery,  air  compressors,  pumps,  &c. 
Simple  in  construction,  quiet  in  operation  and  very 
economical  in  fuel  and  lubricants. 

We  shall  be  pleased  to  send  full  particulars  of  the 
complete  range  of  IMPERIAL  Engines  to  all  who  are 
interested  in  the  efficient  application  of  power. 

KEIGHLEY  GAS  &  OIL  ENGINE  Co.,  Ltd., 

IMPERIAL  WORKS,  KEIGHLEY,  ENGLAND. 

London    Office.     -      -      Jllbion  Home,  V^ew  Oxford  Street,  W.CA. 

EASTERN  REPRESENTATIVES- 

„    Shanghai  and  Hankow — 

Mong  Kong  yi^f^^-rC^^  REPRESENTATION  FOR 

SHEWAN  TOMES  6  Co.       ^.r^fHT  »X  BRITISH  MFRS.,  Ltd. 


FGAS  •  OIL  •  6- 
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For  the  Plantation,  Mine  or  Works 

The  Electric  Loco  shown  will  haul  or 
push  loads  up  to  10  tons  on  any  gauge 
track  19  in.  to  Standard  4  ft.  84  in. 
Simple,  safe  and  cheap  to  use.  A  boy 
can  drive  it.  Apply  the  brake  the  Loco 
stops,  and  cannot  be  started  again  till  the 
brake  is  released.  Built  of  Steel  and  Iron 
the  Loco  is  indestructible. 

We  also  Manufacture  several  types  of  ELECTRIC  TRUCKS. 


BRITISH  ELECTRIC  VEHICLES,  LTD., 

Sales  Dept.  : 

126-128,  Hamilton  House,  Bishopsgate,  London,  E.C.2 

Facforj/— CHURCHTOWN  WORKS,  SOUTHPORT,  ENGLAND. 


INDEX  TO.  ADVERTISERS. 
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Heating  &  Ventilating  System 

is  a  friend  to  the  employer  '<md  the  employee,  for  it  supplies  the  ideal  form  of  heating 
with  ventilation.  That  means  better  work  and  more  of  it,  for  without  fresh  air  the  best 
results  cannot  be  obtained.  Let  our  engineers  investigate  your  Fan  requirements, 
whether  for  Heating  and  Ventilating — drying  of  any  material — mechanical  draft  for  your 

boilers — or  other  air  handling  problems. 

DAVIDSON  &  CO.,  LTD.,  BELFAST,  IRELAND. 


Lifts 


J6v!  HiH'ointmciit 


REMOVAL  OF  OFFICES. 

On  and  after  25th  May, 
1920,  all  communications 
to  be  addressed  to  the 
New  Offices  at 

54-5,  FETTER  LANE, 
LONDON,  E.C.4. 

Telephone  (night  and  day):  Holborn  2001. 
Telegrams  :  Waygood,  Fleet,  London, 
Cablegrams  :  Waygood,  London^ 


REPRESENTED  IN 


SHANGHAI, 
HONGKONG, 
RANGOON, 
COLOMBO, 


TOKYO, 
SINGAPORE, 
CALCUTTA. 
BOMBAY. 


Centrifugal  &  Turbine  Write  for  List  No.  694 

for  all  lifts,  of  the  Highest  Efficiency. 

Pubomcter  engineering  G?.  Ht 


Offices  s  11,  TOTHILL  STREET.  LONDON,  S.W. 


Works:  NINE  ELMS  IRONWORKS,  READING. 


Printed  for  the  Proprietors  by  The  Avenue  Press  (L.  Upcott  Gill  &  &c,n,  Ltd.).  55  and  57  Drury  Lane.  W.C.2,  and  published  by  Fastern 

PiPERB-  Ltd.,  79,  Gracechurch-street,  London,  E.C.3. 
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MONTHLY   TECHNICAL  SUPPLEMENT. 


JD]^  9*1920 


The  Advocate  of  British  Bngineering  interests  throughout  the  whole  of  Asia. 


VOL.  XI.— No.  7. 
New  Sekie.s. 


THURSDAY,  JULY  15,  1920. 


N 


"QARDNER      -    Petrol-Paraffir.  - 

LAUNCH  ENGINES  &  ELECTRIC  SETS. 


H 


BURN  &  CO..  Ltd.. 
Howrah.  Calcutta, 
INDIA. 


NORRIS.  HENTY  &  GARDNERS.  Ltd., 
I  1 5.  Queen  Victoria  Street, 
LONDON,    E.C.4,  ENGLAND. 


J.  W.  KEW  &  CO., 
14,  Des  Voeux  Road, 

Hongkong,  CHINA. 


m 


THE 

R\Ti:ksoN  Systf^m  of 
>Vatkr  Purification 

Filtration 

Softening 
Chlorination 

Uu.s  been  exlcp.sively 
cidopliMJ  for  Ihe  trcafment 
of  public  di'inkinq  supplies 
in  I  he  Ktist.  Plan'is  recently 
installed  &  under  construclioR 
Faceed  100.000.000  Gallons 

I'HR  DAY. 


W.SISSON&GO.,LTD. 

Elmbridge  Boad. 

GLOUCESTER. 

High  Speed  Engines  &  Marine  Machinery. 


OIL 
ENGINES 


E.  H.  BENTALL&CO.,  V 

HeybrifJf^e,  Maidon,  E^sex. 


VICKERS 


LIMITED. 


Warihips.    Mail  and  Patsenger  Steamers. 
Gum  and  their  Mountings.  Armour  Platet. 
Marine  Engines  of  all  descriptions, 
including  Turbine  and  Heavy  Oil  Engines, 
Large  Gas  Engines, 

Aeroplanes  for  Commercial  &  Military  Use. 
Flying  Boats  for  Commercial  &  Naval  Use, 
Vickers  Saunders  Flying  Boats. 
Airships. 

Locomotive  Crank  Axles. 

Straight  Axles  for  Locomotives,  Carriages 

and  Wagons.  Electrical  Plant. 

High  Tensile  Steel  Tyres  Aujiralia 

Hrand.  ) 

Stampings  and  Forgings  of  every 
description.    "  Duralumin"  (Regd. Trade 
Small  Tools, 

VICKERS  HOUSE.  BROADWAY, 
LONDON.  S.W  1. 


BERRY 

TRANSFORMERS 


FNQUIJRIES/jVVITED 

The  British  Electric 
Transformer  C9L*^ 
Hayes,Middx^ngland 


JOHN  BIRCH  &  CO.,  LTD.,    EXPORT  ENGINEERS, 

i'UKCHASE,  INSPECT  AND  SHIP  MATKRIAI,  AND  MACHINKRY 

'  i^^les;  FOR  Kn'Unbp-hs  and  Contkactors  abroad. 

K  of  AvoHR.  2,  LONDON  Wall  Builoinqs,  LONDON,  E.G. 

f/.voo.v.  Ovoraoaa  A((ont«  for  Wm.  BEARDMORE  &  Co.,  Ltd.,  QlasKOW. 
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266     eastern  €nglneeritid  8UFPUCMBNT  TO  Cbe  Conaon  and  China  express. 
□  ■  □  I 

□  "MONO" 
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□    ■    □  ■ 

"MOND" 


NICKEL 


Analysis  99  8  %  Ni. 


/NICKEL  ANODES. 
I   (ROLLED  AND  CAST). 
99/1007o|  NICKELSHEET&STRIP. 

NICKEL  ROD  &  WIRE. 


NICKEL  SALTS. 

(For  Nickel  Plating,  etc.),  99/100%. 


°    COPPER  SULPHATE,  "MAPLE  BRAND." 


Powder  or  Crystals,  98/99  %. 

The  IVIOND  NICKEL  Co.  Ltd. 

39,  Victoria  Street,  LONDON,  S.W.I. 


□ 


□ 


□ 


□ 


□ 
■ 

□ 
■ 
□ 
■ 

□ 
■ 

□ 


x;:  D  o  o  T  c  jr  T  rjTm  o 
;:TooD3!CJr:j«!nwa 


C.  Ii6 


LUMINIUM 


makes 

66 V„  lighter 

Castings, 

e.g. 

Automobile  Cylinders. 
„  Crankcases, 
„  Pistons, 
„  Fittings, 

Cooking  Utensils, 

Drill  Frames, 

Drilling  Jigs. 

Driving  Pulleys, 

Magneto  Parts, 

Name  Plates, 

Vacuum  Cleaners, 

Ventilators, 

Vulcanising  Moulds, 


HAVE  IT  CAST  IN  ALUMINIUM 

Facts  and  figures  are  in  our  Foundry  Brochure  f 
(Free). 


D«u;»rjr:sv-ooo.i.c'i.ai..t'-riS' 

BRiTISFi 

j-    KA  OUeCN  VfCTOHIA  STUfCZ  LOUDON  C  C  1 


J 

LUMINIUM  f^S'.  g 


LOCOMOTIVES 


Locomotive  Worki  : 
FORTH  BANKS,  NEWtASTLt-ON-TYNE. 


Shipyard  &  Dock : 
HEBBURN-ON-TYNE. 


Of    every    description    for    Colonial    and  Foreign 
Railways.    Patent  Locomotives,  Cranes,  Petrol 
and  Electric  Locomotives,  and  Rail  Motor 
Coaches.      Combined  Cranes  and  Tank 
Locomotives    always    in   Stock  or 
progress  for  Collieries,  Ironworks, 
Railway      Dep6ts,  Branch 
Lines,  Contractors, 
&c. 


Engine  Works  : 
ST.  PETER'S,  NEWCASTLE. 


PASSENGER  &  CARGO  VESSELS, 
INSULATED  STEAMERS,  OIL  TANKERS, 
CRUISERS  &  TORPEDO  BOAT  DESTROYERS, 
TURBINE  &  PADDLE  STEAMERS,  ORE  CARRIERS- 
DOCKING  &  REPAIRS. 

ENGINES. 

TURBINES  &  RECIPROCATING  ENGINES,  WATERTUBE 
AND  CYLINDRICAL  BOILERS,  PROPELLING 
MACHINERY  FOR  WARSHIPS  OF  ALL  KINDS. 


Why  You  Should  Specify 

IMPERIAL  ENGINES 

BECAUSE  the  name  IMPERIAL  is  a  guarantee 
of  reliable  and  economical  service.  Many 
users  whose  experience  includes  every  de- 
scription   of    engine    continue    to  instal 
IMPERIALS,  purely  on   the    recommendation  of 
past  service. 

The  type  illustrated  is  a  vertical  four  cylinder 
engine,  which  works  efficiently  on  any  petroleum 
spirit,  the  specific  gravity  of  which  does  not 
exceed  .760. 

Specially  suitable  for  driving  electric  machinery, 
pumping,  mining  and  milling  machinery,  and  for 
industrial  purposes. 

Takes  up  very  little  floor  space,  and  needs  the 
minimum  skilled  supervision.  All  parts  are  inter- 
changeable, and  all  working  parts  are  totally  enclosed 
by  large  doors,  which  facilitate  inspection. 

Further  information  and  specification  will  be  supplied 
at  request. 


KEIGHLEY  GAS  &  OIL  ENGINE  Co.,  Ltd., 

IMPERIAL  WORKS,  KEIGHLEY,  ENGLAND. 


London 


Hong  Kong — 

SHEWAN  TOMES  €f  Co. 


Office.      -      -      Jllbion  House,  U\Ccw  Oxford  Slreel,  W.CA. 
EASTERN  REPRESENTA  TIVES- 

Shanghai  and  HanRow— 

REPRESENTATION  FOR 
BRITISH  MFRS..  Ltd. 


SPIRIT  EHeiNli 
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Telegrams  : 

"  Atlas,  Shi:i-field." 


Telegrams ; 

"Shipyard,  Clydebank." 


JOHN  BROWN  &  CO  LI5 


STEEL  MANUFACTURERS,  IRONMASTERS, 
SHIPBUILDERS.     ::     MARINE  ENGINEERS 


TYRES  &  AXLES 


for  Locomotives,  Wagon», 
Tramway  Cars,  etc. 


SPRINGS 


Spiral,  Volute,  Conical  and 
Laminated. 


FORCINGS 


for  Locomotives,  Electrical 
Motor  Traction  and  Qeneral 
Engineering  Work 

TOOL  STEELS 

"ATLAS"  Extra  and 
"ATLAS"  Self  Hard  High 
Speed  Steels. 

STEEL  CASTINGS 

of  all  kinds  up  to  2  Tons  in 
Weight. 


ATLAS  WORKS 

SHEFFIELD 


SHIPBUILDING 

Passenger  and  Cargo  up  to 
the  largest  size  and  power. 

TURBINE  FORCINGS 

Drums,  Qear  Wheels,  Cylinder 
Linings  of  all  descriptions  by 
the  Hollow  Rolling  Process. 

MARINE  ENGINES 

Reciprocating  and  Turbine 
up  to  the  highest  power. 

DROP  STAMPINGS  AND 
FORCINGS 

STEAM  CHESTS 

for  Water  Tube  Boilers. 


&  CLYDEBANK 

Nr.  GLASGOW 


6,000-TON  PRESS  AT  THE  ATLAS  WORKS. 

I 


W.  H.  ALLEN.  SONS  &  CO.,  LTD. 

Queen's  Eng^lneering:  Works,   BEDFORD,  ENGLAND. 

m  lONQliiir  lilNE  PUMP 


CONSTANT  POWER, 
CONSTANT  SPEED, 
WITH  VARYING 
QUANTITY  &  HEAD. 


SUITARLE  FOR 

WORKING 
AGAINST  ALL 
HEADS. 


Conqueror"  Turbine  Pump  arranged  for  Belt  Driving,  265 

gallons  per  minute,  610  feet  head 


Direct  coupled  to  STEAM  ENGINES,  STEAM 
TURBINES,  WATER  TURBINES,  ELECTRIC 
MOTORS,  or  for  BELT  or  ROPE  DRIVE. 

Englnoer  for  South  Atriea :   A.  CYRIL  WEBER. 
Offices  !  W.  H.  ALLEN,  SONS  &  OO.,  Ltd.,  Oceana  Buildings,  Simmonds  St.,  Joltanneslaurg 
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CHEMICAL  SOLVENT 
OIL 

EXTRACTION  PLANT 


Complete  Installations 
furnished  to  handle  any 
or  ail  Oleaginous  Seeds. 


View  :  Chemical  Extraction  Plant. 


ROSE,  DOWNS  JHOMPSONpL' 


12,  Mark  Lane, 
London. 


Old  Foundry,  HULL.^°  sha^SSai/"* 


OIL  MILL  MACHINERY. 


OIL  EXPRESSING  MILLS 


For  all  seeds, 
any  quantity  from 
56  lbs.  per  hour. 


OIL  REFINERIES, 
OIL  FILTERS. 
OIL  BOILERS. 


NEUTRALISING. 
BLEACHING. 
AND  DEODORISING 
PLANTS. 


"Premier"  Cage  Presses. 


270 
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CUTLERY  is  not  the  only  purpose  for  which  STAINLESS  STEEL  is  suitable  ; 
its  non-corrodible  properties  are  of  immense  importance  for  many  engineering  uses 
such  as  VALVES,  VALVE-RODS,  PUMP-RODS,  RAILWAY  CARRIAGE 
and  TRAMWAY  FITTINGS,  SHIPS'  FITTING,  WIRE  ROPE,  CHAINS, 
BOLTS,  RIVETS,  HINGES,  and  so  on  in  fact  the  purposes  to  which  it  can  be 
put  with  advantage  are  innumerable. 


Thos  Firth®.Sons  USheffieii 


RANSOMES,SIMSJEFFERIES,ltd 


Undertype  and 

Stationary 
Steam  Engines. 


Single-Cylinder, 
Double -Cylinder 
and  Compound. 


From  24  to  190 
Effective  H.P. 


Condensing  and 
Non-Condensing. 


IPSWICH,  ENGLAND. 


Effective  and 
Economical  in 
Fuel. 


Great  Reserve 
of  Power. 


No  Delicate 
Mechanism. 


Unaffected  by 
Altitude. 


Reliable— Simple 


STEAM 


STILL  HOLDS 
THE  KINGDOM  OF 


POWER 
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7\  LL  communications  re  the  following 
l\  firms'  Far  Eastern  business  to  be 
addressed  to  their  joint  office,  viz, : — 

REPRESENTATION  FOR  BRITISH 
MANUFACTURERS,  LIMITED, 

43,  Kiangse  Road,  SHANGHAI. 

Cables:  "  Rebritman,  Shanghai."  Postal  Address:  P.O.Box  243  Shanghai. 

(Resident  Engineer  and  Staff.) 

AND  AT  HANKOW. 


SIR  WM.  ARROL  &  CO.,  LTD.,  DALMARNOCK  Bridgre  Builders,  Hydraulic   Machinery  and 

IRONWORKS.  GLASGOW,  SCOTLAND.  Crane  Makers. 

BIRMINGHAM  METAL  &  MUNITIONS  CO.,  LTD.,  Brass  and  Cupro  Nickel  Cups,  &c.,  Rifle  and 

BIRMINGHAM,  ENG.  RevolverCartridg-es.Q.F.  and  other  Automatic 

Gun  Cartridges. 

JOHN  BROWN  &  CO.,  LTD.,  ATLAS  WORKS,  Manufacturers  of  Armour  Plates,  Crank  Shaft- 

SHEFFIELD,  ENG.  ing.  Tyres,  Axles,  Presses,  &c. 

CALLENDERS  CABLE  &  CONSTRUCTION  CO.,  Insulated  Wires  and  Cables  for  Electrical 
LTD.,  HAMILTON  HOUSE,  VICTORIA  EMBANK-  Installations,  Telegraph  and  Telephone 
MENT,  LONDON,  ENG.  Work,  &c. 

COCHRANE  &  CO.,  LTD.,  MIDDLESBROUGH,  Cast  Iron  Pipes  and  Connections  for  Gas,  Water, 
ENG.  Steam,  Sewage,  and  Hydraulic  purposes,  &c. 

DORMAN,  LONG  &  CO.,  LTD.,  MIDDLES.  Structural  Steel  Work  of  all  descriptions, 
BROUGH,  ENG.  Galvanised  Steel  Wire,  Steel  Plates,  Joists, 

Angles,  &c. 

DOUGLAS    &    GRANT,     LTD.,     DUNNIKIER  Rice  Mill  Machinery. 
FOUNDRY,  KIRKCALDY,  SCOTLAND. 

TH08.  FIRTH  &  SONS,  LTD.,  NORFOLK  WORKS,  High  Speed  Steel,  Steel  Castings  and  Forgings, 
SHEFFIELD,  ENG.  Projectiles,  Engineers'  Small  Tools  in  High 

Speed  Steel,  Files,  Edge  Tools,  &c. 

FLEMING,  BIRKBY  &  GOODALL,  LTD.,  HALIFAX,  Leather  and  Textile  Machine  Belting,  Suction 
ENG.  and  Canvas  Hose,  &c. 

J.  &  E.  HALL,  LTD.,  DARTFORD  IRONWORKS,  Refrigerating  Machinery  and  Commercial 
KENT,  ENG.  Motor  Vehicles. 

R.  &  W.  HAWTHORN,  LESLIE  &  CO.,  LTD.,  ST.  Locomotives,  Marine  Engines  and  Boilers,  Light 
PETER'S  WORKS,  NEWCA8TLE-0N-TYNE,  ENG.     Cruisers,    Destroyers,    Passenger  Vessels, 

Floating  Docks,  &c. 

ROBT.  HUDSON,  LTD.,  GILDERSOME  FOUNDRY,  Portable  Railway  Plant,  Goods  Wagons,  Trucks. 
NR.  LEEDS,  ENG.  Tubs,  Barrows,  &c. 

HULSE  &  CO.,  LTD.,  ORDSAL  WORKS,  SALFORD,  Lathes  and  Machines  used  in  the  manufacture 

MANCHESTER,  ENG.  of  Heavy  Ordnance,  Armour  Plates,  Marine 

Turbines,  and  for  Railway  Work. 

WILLIAM  HUNT  &  SONS,  THE  BRADE8,  Shovels,  Spades,  Pickaxes  and  Tools. 
LTD.,  BRADES  STEEL  WORKS,  NR.  BIR- 
MINCHAM,  ENG. 

KEIGHLEY  GAS  &  OIL  ENGINE  CO.,  KEIGHLEY,  Vertical  and  Horizontal  Gas,  Oil,  and  Petrol 
ENG.  Engines  and  Suction  Producer  Gas  Plants. 

A.  RAN80ME  &  CO.,  LTD.,  STANLEY  WORKS,  Wood  Working  Machinery. 
NEWARK-ON-TRENT,  ENG. 

RAN80ME  VERMEHR  MACHINERY  CO.,  3,  CEN-  Concrete  Mixers,  Steel  Piling,  Pile  Drivers, 
TRAL  BUILDINGS,   WESTMINSTER,  LONDON,     Road  Making  Plant,  &c. 
ENG. 

SIMON-CARVES,  LTD.,  20,  MOUNT  STREET,  Coke  Ovens  with  By-Product  Recovery ,Chemical 
MANCHESTER,  ENG.  and  Acid  Plants,  Coal  Washers  and  Convey- 

ors, Glass  Works,  Ferro-Concrete  Work,  &c. 


London  Office  :  8,  The  Sanctuary,  Westminster,  S.W.  1. 

Cabr«t:  "REBRITMAN.  LONDON."  Telephone  No.  :  VICTORIA  5466. 
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Shewan,  Tomes  &  Co 

ESTABLISHED   1891.  CABLES:  "  KEECHONG." 

Head  Office  :    HONG  KONG. 


IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIM 

Engineers  and  Contractors. 

Engineering    Plant,   Constructional  Steelwork, 
Tools,  Electric  Lighting  and  Power,  Electrical 
Sundries,   Gas  and  Oil  Engines,  Compressors, 
Turbines,  etc.      -      -      -  - 


iiiiiiiiiiiliiiillili 


BRANCHES : 

CANTON.  YUNNANFU. 
SHANGHAL  TIENTSIN. 
KOBE.  NEW  YORK. 

LONDON  :  32.  LIME  STREET,  E.G.  3. 


Laying  H  E-T-J  L-ELy  Cables  at  KIOTO.  JAPAN. 

^^^^E   undertake  the  complete  installation  of 

Electric  Supply  Mains 

in  any  accessible  part  of  the  world,  or  we  supply 
Electric  Cables,  small  or  large,  for  our  customers 
to  erect  themselves. 

We    supply  electric   wires    of  all    sizes,  but  we  do 

not  carry  out  wiring  installations. 

Mention   this  journal  and  ask  for  catalogues. 


CABLES 

::      For  the  :: 
transmission  of 
"Electrical  Energy 
for  any  purpose 


W.  T.  Henley's 

Telegraph  Works 

Co.,  Ltd., 

Blomfield  Street, 
London,    E.C.  2. 
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TEON"    TALKS,    No.  1. 


"TEON"  stands  out 


THE  outstanding  superiority  of 
"TEON"  Belting  long  ago 
placed  it  in  the  highest  category  : 
A.I. — Fit  for  general  service. 

JT  stands  out  as  the  supreme  driving 
force  the  whole  world  over.  Continuous 
running — day  and  night — has  less  effect 
on  "  TEON  "  than  has  the  ordinary  work- 
ing day  on  the  ordinary  belt. 

gECAUSE   it   is  impervious  to   climate,    or  to 
most  adverse  conditions,    it   is  the  essential 


Belt  for  the  East. 


TEON  BELTING 


Fleming,  Birkby  &  Goodall,  Ltd. 

HALIFAX,  ENG. 

SHANGHAI  OFFICE:  43,  Kiangse  Road  (BFitish  P.O.  Box  243). 
Telegraphic  Address  :    REDBRITMAN,  SHANGHAI. 


STANTON  IRONWORKS  CO.,  LTD 

Telephone— 86,  ILKESTON,  ENGUND.  Telegraphic  Address— STANTON  ALFRETON.  ENGLAND. 

Postal  Address— Nr.  NOTTINGHAM,  ENGLAND. 


Annual  Output  of  Castings  120,000  Tons. 


Makers 
of 


CAST-IRON  PIPES 

I J  in.  to  72  in.  diameter,  and  irregular  castings  for  GAS,  WATER,  and 
SEWERAGE    Works,    Steam,    Hydraulic,    Electrical,    and    Pump  Installations 


CAST-IRON  TANKS.  COLUMNS.  GIRDERS.WELL  CYLINDERS.  TUNNEL  PLATES.  SC. 


HIGH  CLASS 

MACHINE  TOOLS 

FOR  RAILWAY.  MARINE,  ORDNANCE  &  GENERAL  ENGINEERING  WORK. 

HULSE  &  CO.,  Ltd.. 

Ordsal  Works,  Manchester,  England. 

ESTABLISHED  1852. 

Cables:   '*  Esluh.  Manchester,"  A.B.C.  (5th  Ed.)  Al  and 

Bentley's  Codes. 

"  Rebritman,  Shanghai."    Shanghai  Office     43,  Kiangse  Road,  P  C  Box  243 


3  in.  Spindle  Planer  Type 
Horizontal  Milling  Machine. 
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F<p  o  fin^  the  World 


If  you  propose  to  build  in 
the  Far  East — build  the 
Everite  Way, 

From  the  designing  of  the  plans  right  through 
to  the  final  touches,  each  building  step  needs  to 
b  '  taken  with  extreme  care.  This  announce- 
ment will  enable  you  to  cut  out  all  guess  work 
concerning  roofs,  walls,  ceilings,  and  partitions, 
(or  the  construction  of  which  nothing  is  so 
satisfactory  as 

J       BRITISH  MADE 

Everite  &  Asbestilite 

Asbestos- Cement  Building  Materials 

CORRUGATED  SHEETS 

FLAT  SHEETS-SLATES-TILES 

These  two  materials  definitely  improve  the 
appearance,  comfort,  convenience,  and  efficiency 
in  buildings  of  every  character  and  for  every 
purpose.  Where  either  material  is  used  you 
have  everlasting  wear,  freed  entirely  from  up- 
keep costs  and  depreciation  charges. 


OBTAIN  A  SAMPLE 
OF  EVER  TE 

and  convince  yourselves 
that  it  is  not  were'y 
waved  but  scientifically 
corrugated  to  a  great 
d^tilh  The  whole  strength 
of  the  sheet  lies  in  its 
dep  h  of  corrugation,  and 
in  this  respect  EVER/TE 
is  pre-eminent. 


EVERITE  is  being  used  in  place 
of  Corrugated  Iron 
Unrestricted  supplies  available 

liluslrated  Catalogues,  Quotations,  Samoles, 
and  full  particulars  from  Sole  Manufacturers  : 

British  Everite  &  Asbestilite  Works, 

 Ltd.,  

29,  PETER  STREET,  MANCHESTER,  England. 

'I'hune:  Cables: 
7790  City,  Manchester.    "Kverite,  Mnnchestcr."— All  Codes. 


HUDSON>^KEAR>lS 

 \a9. 


Office  Equipment  &'  Organisation  Specialists. 


HatfMd  Street  <^^\forUs.  Stamfoixi  Street 
LONDON.  S.E1  ^ 


LIGHT  RAILWAYS 

POINTS  &  CROSSINGS 
TURNTABLES 
TIPPING  WAGONS 
GOLLIERY  TRUCKS 
SUGAR-CANE  WAGONS 
SMALL  LOCOMOTIVES 


AND 


C.  769.  — DOUBLE  SIDE  TIP  WAGON. 

ROBERT  HUDSON  LTD. 

Gildersome  Foundry,  near  LEEDS. 

Tel.  Address  :  "  Raletrux,  Leeds." 

Shanghai  Office :  43,  Kiangse  Road  (P.O.  Box  243). 

Tel.  AddrcRs  :  "  Rebritman.  ShaDghai." 
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MANLOVES 
SUGAR  MILL  MACHINERY. 


COM'PLEVE  INSTALLATIONS 
for 

FACTORY  and  REFINERY. 


THREE  ROLL'BELT  DRIVEN  SUCARlMILL, 

WITH  COMPOUND  GEARING  IN  FRONT. 

WRITE  FOR  LIST  S.  458. 


MANLOVE,  ALLIOTT  &  CO.,  LTD., 

BLOOMSGROVE  WORKS, 

NOTTINGHAM,  ENGLAND. 


SANDERS,  REHDERS 

&  CO.,  Ltd. 

London  &  Manchester. 


MAKERS  and    SOLE   SUPPLIERS  of 
THE  WELL-KNOWN    "  SARCO " 

Fuel  Economy  Instruments 

INDICATING  AND  RECORDING. 


CO2  RECORDERS, 
STEAM  METERS, 
WATER  METERS. 
DRAUGHT  GAUGES, 
PRESSURE  GAUGES, 


ESTABLfSHED  1888. 


GAS  CALORIMETERS, 
COAL  CALORIMETERS 
PYROMETERS, 
THERMOGRAPHS, 
STEAM  TRAPS,  &C. 


As  Supplied  to 

H.M.  NAVAL  YARDS, 
AIRCRAFT  and  MUNITION  FACTORIES, 
STEEL  and  IRON  WORKS, 
COLLIERIES,  CHEMICAL, 
ELECTRIC  LIGHT  and  GAS  WORKS 
in  all  Countries. 


Also  BUYERS  and  SHIPPERS  of  many  years 
experience  of  all  kinds  of  Machinery,  Plant,  Tools, 
Accessories  and  Mill  Supplies  in  general. 


ON  ADMIRALTY.  WAR  OFFICE,  INDIA  OFFICE,  AND  CROWN  COLONIES  LISTS. 


THE  ANDERSON-GRICE  C9.  LI? 


CABLES : 

••DIAMOND,  CARNOUSTIE. 


INCORPORATING 

GEORGE   ANDERSON    &  CO. 
(1905),  LTD. 

AND 

G RICES'  GAS  ENGINE  CO.,  LTD. 


GRICE  - 


—  ANDERSON  — 

CRANES. 

ELECTRIC  STEAM  -HAND - 
OVERHEAD 

TRAVELLING-  for 

LOCO    &    DERRICK.  anthracite,   coke,    charcoal.  Etc. 


GAS  &  OIL  ENGINES 
SUCTION  GAS  PLANTS 


—  ANDERSON 

STONE  &  MARBLE 

SAWING  —  PLANING 
MOULDING— 
POLISHING 

MACHINERY. 


London  Office:  QUEEN  ANNE'S  CHAMBERS,  TOTHILL  STREET,  WESTMINSTER. 


TAYMOUTH  ENGINEERING  WORKS,  CARNOUSTIE,  SCOTLAND. 
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FIVE   WORKS-OVER    3,000  EMPLOYEES. 

UNITED  BRASSFOUNDERS  and  ENGINEERS  LTD., 

Empress   Foundry,   Cornbrook,    MANCHESTER,  England. 

Represented  in  China  and  French  Indo-China  by  the  Anglo-Chine$e 
Eneineer*'  Aiieciation,  Ltd.,  Peking. 

During  the  War  our  Plants  were  exclusively 
engaged  on  work  of  supreme  national 
importance. 

At  the  commencement  of  the  New  Era  we  are 
pleased  to  announce  that  we  intend  again  to 
direct  our  energies  to  the  intensive  production 
of  the  following  Specialities 

GUN  MET  ALA  BRASS  VALVES&  COCKS. 
STEAM,  WATER  AND  COMPRESSED 

AIR    FITTINGS  GENERALLY. 
CAST  IRON  STOP  and  SLUICE  VALVES. 

SEMI-ROTARY  PUMPS. 
EXTRUDED  BRASS  AND  BRONZE  BARS. 
BRASS  BOLTS  AND  NUTS,  STUDS  AND 
GENERAL  TURNED  WORK  FROM 
THE  BAR. 
CAST  AND  MALLEABLE  IRON  COCKS 
AND  PIPE  FITTINGS. 
PRESSURE  AND  VACUUM  GAUGES. 
INJECTORS  and  GENERAL  JET 
APPLIANCES. 
ENGINE  GOVERNORS  (Pickering,  Proell, 

and  other  types). 
SPRAYING    MACHINES    for  Insecticides 
and  Limewashing. 
COPPERSMITHS'  WORK. 
"STELLA"  BRAND  ALLOYS, 
MANGANESE    COPPER,  SILICON 
COPPER,    FERRO    ZINC,  PHOSPHOR, 
COPPER,  AND  TIN,  etc. 

"UBEL"  POST-WAR  SERVICE. 

If  you  are  interested  in  any  op  all  of  the  lines  mentioned 
and  are  in  a  position  to  take  a  hand  in  the  energetic  distri- 
bution of  the  same,  please  communicate  with  us  NOW  i.o 
our  Head  Office  at  above  address. 


Stocks 


British  Standard 
Sections  in 
Joists,  Channels, 
Angles,  Tees, 
Flats,  etc. 


SERVICE. 


SERVICE  is  a  word  with  many 
meanings.  To  us  in  our  busi- 
ness it  means  the  placing  at  your 
disp>osal  a  specialised  knowledge 
of  design  in  Steel  Construction — 
a  knowledge  confirmed  and  im- 
proved by  experience  —  to- 
gether with  soundness  in 
workmanship  and  material.  In 
short,  the  supplymg  of  exactly 
what  is  wanted  speedily, 
satisfactorily  and  reasonably. 


t 


STEEL  FRAME  BUILDINGS 

From  Stock  Materials. 

We  are  willing  to  prepare  designs  to  your 
requirements  and  submit  them  free  of 
charge.  Our  section  book  free  on  application. 


ARCHIBALD  D.  DAWNAY  &  SONS,  Ltd. 


STEELWORKS  ROAD.  BATTERSEA,  S.W.  11. 
Telephones  :    Battersea  1094  (3  lines)    ::    Cardiff  2557. 


Teletframs 


And  at  EAST  MOORS.  CARDIFF. 
Dawnay,  Battsquare,  London."  "  Dawnay,  Cardiff." 

II 


OAST-IRON  PIPES 

OF  ALL  SIZES,  FROM  U  INCH  TO  48  INCH  DIAMETER, 


FOR 


WATER,  GAS,  and  STEAM. 


Robert  Maclaren  &  Co.,  Ltd., 

EGLINTON   FOUNDRY.  GLASGOW,  SCOTLAND. 


Cable  Address:  "Socket,  Glasgow." 


Catalogue  on  Application. 
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Ed^^Ailen  News 


Are  you  interested  in — 


Steel  and  the  Permarmit  Way  Engineer. 
Heat-Treatme7it  of  Carbon  Tool  Steels. 
Steel  Problems  Investioated. 
Saving  Money  07i  Motor  Car  Steels. 
Saving  j,ooo  lbs.  of  Coal  daily. 


These  are  a  few  of  the  subjects  discussed  in  the  sixth 


number  of  the 


Edg^Allen  News 


a  new  Steel  and  Engineering  Journal  published  by 
Edgar  Allen  &  Co.,  Ltd.,  for  the  benefit  of  Steel  users. 

In  addition  to  the  articles  enumerated  above,  this  issue  contains  selected  technical 

notes  culled  from  the  World's  Press,  and  other 

interesting  matter.    See  that  you  are  on  the 

mailinq-  list  for  this  publication,  which  will  be 

senct  post  free  regularly,  if  the  Request  Form 

below  is  filled  in  or  mentioned. 


Edgar  Allen  6?  Co. Limited 


Please  put  me  on  your  free  tnailing  list  for 
I  the  Edgar  Allen  News. 


Edgar  Allen  &  Co.  Limited 


Name  

Firm   , 

Address 


E.E. 


BROOKS  &  DOXEY 

X.X  IKE  X  V  E  X>, 

MANOHESXER,  ENGLAND. 


AGENTS  — 

CHINA— JARDiNE,   MATHE80N  &  CO.,  LTD.,  Shanghai. 


JAPAN— SUZUKI  &  CO.,  Kobe. 


REVOLVINQ-FLAT  CARD. 


Makers  of 
Complete 
Installations 
of 

Machinery 
for  the 
Spinning, 
Winding,  & 
Doubling 
of  Cotton. 


278    easurn  €ndlneerlnd  SUlPt>LaMt!NT  TO 


Condon  and  Cnina  Express. 


M  15.  1920 


THE 
'SOLUTION' 

OF  THE 
CORROSION 
PROBLEM. 


Used  by  the 
Leading 
Railway, 
Colliery, 
and 
Steamship 
Companies. 


r 


A  preparation  of  selected  natural  Bitumens  m 
fluid  form,  applied  like  ordinary  paint  to  all 
iron  and  steel  work,  and  possessed  of  remark- 
able lasting  properties. 

Supplied  in  4  cwt.  casks  and  1  cwt.  drums. 
Send  for  samples  and  prices. 


W.  BRIGGS  &  SONS,  Ltd. 

Bitumen  Specialists  DUNDEE, 
SCOTLAND. 


Cai/es  — 
"  Cement,  Dundee  ' 


Codes — 
ABC,  Scolfs,  Marconi. 


PRATT  CHUCKS 


British  Manufacture. 


INDEPENDENT  4-JAW  CHUCKS 

With  Reversible  Jawi  and  Heavy  Bodies.  Double  Thrust  Bearings  to  Screws 

(lO-in.  size  and  upwards). 

STANDARD  SIZES— 
4},  5,  6,  8,  3,  10,  12, 14,  15,  16,  17,  18,  20,  22,  24,  26,  28  &  30  inches  diam. 

UNIVERSAL  GEARED  SCROLL  CHUCKS 

Siir-centring  with  three  or  lOir  jaws.    Standard  Sizes  4",  5",  6",  It", 9", 
toy,  12",  15",  18"  &  21 "  diam. 

2-JAW    BRASS    FINISHERS'  CHUCKS 

U  niversal  and  independent.    Standard  Sizes — 5,  6,  7.^,  S,  12  &  15  inches  diam. 

REVERSIBLE    FACE    PLATE  JAWS 

standard  Sizes — 6,  8,  |0,  12  &  14  inches. 


Manufactured  by 


F.  Pratt 

&  Co.  Ltd. 


HALIFAX,  jgiggj^^j . ..  p,att^  Halifax.' 
England.  Xelepbooe:  no.  lei. 
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To  Enginee 


Avery  Testing  Machines  are  of  engineer* 
ing  finish  throughout. 

The  669  is  designed  upon  the  single 
lever  principle.  Strain  applied  by  tvorm  and 
spur  gear  driven  by  variable  speed  motor. 
Worm  gear  enclosed  !n  oil  bath. 

Range  from  zero  to  30  tons,  readings  to 
1/lOOth  ton  by  Vernier.  Poise,  which  travels 
freely  on  ball  bearings,  is  propelled  along 
machine  track  on  steelyard  hv  means  of 
screw  and  gearing  controlled  by  hand  wheel. 


Pttaae  send  y oar  e*i qui ry  o: 

W&T.AYERYl? 

SQHO  FOUNDRY 

BIRMINDHAH. 

ENGLAND. 


No.  669. 

30-ton  Testing  Machine.  For  testing 
in  Tension, Compression  Bending,  Shearing, 
Torsion  and  Hardness.  (Fitted  with  Auto- 
graphic Stress-strain  Recorder.) 


Ad.  592. 


Economise  in  Shipping  and  Save  Freight 


BY  BALING  YOUR  GOODS  TIGHTLY  IN  A 

BIJOLI"  PRESS 


BalinC  Press  for  Flax,  Sisal,  and  similar  Fibres  to  give  Maximum  Density  Permissible. 

Why  ship  things  such  as  Sheet  Rubber,  Hides,  Bark,  etc.,  loosely  packed 
when,  if  properly  pressed,  you  can  save  at  least  half  your  freight. 

::    ::   WRITE  TO    ::  :: 

Shirtliff  Bros.,  Ltd.,  Letchworth,  Herts,  England 
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OIL  MILL  SPECIALISTS. 


"  CALEDONIA    OIL  MILL. 


Complete  Plants 

of  every  description  for  Copra,  Castor, 
Soya,  Rubber  Seed,  Cotton  Seed,  and 
all  kinds  of  Seeds  or  Nuts. 


Chemical 
Extraction  Plants 

for  Oil  Seeds,  Cakes,  &c. 


Refining  and 
Deodorising  Plants. 


Baling  Presses 

of  every  description. 


Mineral  Oil  Plants. 


Sugar  Machinery. 


A.  F,  CRAIG  6r»  CO..  LTD 

Engineers   and  Boiler  Makers, 

Telegram*:  "CRAIG,  PAISLEY."  Code*  used  :  McNeil'i  Mining  and  General.    A.B.C.— Stk  Edition. 


r 


STERN  WHEEL  STEAMER 

built   by  ■ 

YARROW  &  CO.,  U?, 

{formerly  of  Poplar,  London).  | 

Yarrows,  Limited,  of  Victoria,  British  Columbia,  Shipbuilders,  Ship  Repairers  aijd  Engineers, 
are  associated  with  Yarrow  &  Co.,  Ltd.,  Glasgow. 


The  above  rcyi/c  .L7i/>  u  ::ha!!,-u  draught  Stcrnwiicel  Steamer,  lem^in  130  ft.,  beam  31  ft., 
ilrmiiihl  3  ft.  when  carrying  I  10  tons. 

Messrs.   YARROW  construct  fast  Passenger  and  Commercial   Vessels,    Shallow  Draught 
Steamers,  Tugs,  &c.,  propelled  by  Sternwheels,  Side  Wheels,  or  Screws  working 
in  Tunnels  fitted  with   Yarrow's  Patent  Hinged  Flap. 


wuumjt 
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EDITORIAL  NOTICES. 

Letters  intended  for  the  Editor  should  he  addressed 
THE  EDITOR, 

Easjehn  ExGiNiJiEiNG,  79,  Grarcchurch-st.,  London,  E.C.Z. 

Matter  submitted  for  fublicntton  vimt  he  written  on  one  side 
of  the  paper  only. 

Xo  unsolicited  jtianuscrtpts,  pictures,  or  blocks  addressed  to 
the  editorial  department  con  be  returned  unless  stamps  to  cover 
postage  and  an  addressed  envelope,  or  v'ravper  are  enclosed. 

PHOTOGRAPHS   AND  DRAWINGS. 

All  reasonable  care  will  he  taken  of  drawings  and  photographs 
sent  by  arrangement,  but  the  Editor  cannot  guarantee  that  in 
rearranging  them  to  guit  the  paper,  and  in  the  process  of  repro- 
duction, they  win  not  suffer  damage  or  disfiguration. 

LETTERS   ON   ENGINEERING  TOPICS, 

which    touch    upon    Anglo-Oriental    engineering    interests  are 
invited,  and  the  Editor  will  consider  articles  from  contributors 
on  these  subjects. 


EASTERN  ENGINEERING 

Vol.  XI.— No.  7.]       JULY  li,  1920.  [New  Series. 

CONTENTS. 

Notes  and  Comments — 

International  Chamber  of  Commerce  Meets    281 

Losses  from  Strikes    231 

India's  Oil  Seed  Industry    281 

Promoting  Civil  Aviation    282 

Progress  in  the  Tin  Plate  Industry    282 

Meeting  Foreign  Competition    282 

Eliminating  Inefficiency  in  Industry    283 
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NOTES    AND  COMMENTS. 


The  first  Coijj^e.ss  of  the  Iiitoiuatioiiiil  Cliamber  of 
Commerce,  the  forn  ation  of  which  iii.stitutioii  was 
outlined  in  our  May  is.sue,  just  held  in  Paris,  shows 
INTERNATIONAL  ^^^^^  ^^'^  li ifjh  estimates  made  of  its 
CHAMBER  OF  u.sefulness  were  well  founded.  The 
MEETS.  speeches  delivered  are  cah-ulated 
to  facilitate  commercial  under- 
standing and  co-operation  between  nations,  and  the 
Chamber  appears  to  be  well  constituted  to  carry  on 
its  international  work.  The  authoritative  opinion 
offered  at  the  Congre.s.s  that  America  may  well 
becomo  a  country  exporting-  no  cereals  and,  ipor  the 
present,  little  cott<m,  whilst  it  will  .serve  as  a  warn- 
inj?  to  some  countHes,  should  be  taken  as  a  stimulus 
to  a<,mculture  in  the  Far  P^ast  and  to  China  particu- 
larly— a  country  which  has  re<;eive4  .so  many  indica- 
tions during  the  past  few  years  as  to  the  immense 
markets  for  its  ]>roduce  develoi)inj-  abroad.  The 
Chamber  recommended  the  establishment  of  a 
central  bureau  of  international  statistics  charj^ed 
with  collectinjr.  centralisin<r,  and  analysing-  data  for 
the  use  of  the  business  world.  Tn  order  to  improve 
the  world',4  state  of  production,  to  re-establish  the 
economic  balance,  and  to  ensure  peace  on  a  per- 
manent basis,  the  Cor\fp-cm  considers  it  the  first  duty 
of  all  producers  to  increa.se  by  every  poKsible  means 
the  tiroduction  of  the  raw  materials  ne{-essary  for 
world  economic  policy.  Tn  furtherance  of  their 
^orts  a  jfeneral  meetin^f  was  decided  upon  for  the 
creation  of  a  statistical  bureau,  the  duty  of  which 
would  l>e  to  keep  up-to-date  returns  of  chief  pro- 


ducts, particulars  as  to  output  and  probable  needs, 
together  with  the  movement  of  exports  and  imports 
of  each  country.  All  countries  were  exhorted,  in 
order  to  increase  the  world's  stocks,  to  liasten  the 
utilisation  of  hydro-electric  power  and  the  carrying 
out  of  measures  which  tend  to  the  extraction  and 
use  of  mineral  fuel  in  the  most  scientific  and 
economic  way.  Accordinj^'  to  representatives  at  the 
Congress,  most  nations  to-day  have  definite  and 
special  requiremens.  France  asks  for  coal,  Italy  for 
raw  materials  at  a  fair  price,  Great  Britain  pleads 
for  relief  from  excessive  taxation,  and  America 
seeks  streng-th  in  the  reaction  period  that  follows 
the  hysteria  of  excessive  demand.  But  all  the 
speakers  expressed  confidence  in  the  future,  and  the 
work  carried  on  by  the  International  Chamber  will 
do  not  a  little  to  .show  that  such  confidence  is 
justified. 

Statistics  to  hand  from  America  set  out  some  of 
the  heavy  los.ses  that  country  has  sustained  in  recent 
strikes.    Labour  and  Capital  have  both  been  hit,  vnd 

a  coiLsideration  of  the  fig-ures  may 
^FROhn  well  o-ive  reason  for  thou<>-ht  in 

STRIKES.        industrial  circles  in  the  Far  East, 

where  labour  troubles  are  being 
organised  or  are  at  least  foreshadowed.  In  1919 
labour  in  the  States  lost  nearly  1725,000,000  and 
industry  about  11,500,000,000.  The  production  of 
bituminous  coal  decrea,sed  l;30,000,000  tons  and 
anthracite  12,000,000  tons;'  9,000,000  tons  less  of 
steel  ingots;  5,000,000  fewer  cotton  bales  than  1914; 
76.000,000  bushels  less  wheat  than  1915  ;  140,000,000 
bushels  less  corn  than  1917;  |10,000,000  less  gold 
and  |!5,000,000  less  silver  than  in  1918.  The  State 
of  Pennsylvania  alone  lost  some  4, 655, 118_  working 
daj's  last  year,  and  has  had  some  very  fair  strikes 
since.  Idleness  cau.sed  by  the  lail  strike  produced  a 
daily  loss  of  about  1-3.000. 000  in  only  the  Pitts- 
burgh district.  Farm  labour  supply  (according  to 
the  Secretar-'-  of  Agriculture)  is  72  per  cent,  normal, 
compared  with  84  last  year.  This  will  grow  more 
pronounced,  and  will  result  in  greater  acreage  in 
grass  and  other  cheap  crops  demanding  th^  minimum 
of  labour.  In  chief  American  cities  "  help  wanted  " 
to  "  employment  wanted  "  advertisements  are  in 
the  ratio  of  15  to  1.  Perhaps  the  most  sobeiing  influ- 
eiire  that  can  be  brought  to  bear  on  labour  troubles 
is  'found  in  the  contemplation  of  the  depreciations 
such  troubles  have  wrought. 

It  may  be  remembered  that  in  1916  the  Govern- 
ment aT)p()in1ed  Si)ecial  Committees  to  deal  with  the 
])Ossibilities  of  incieasing  and  develoidng  the  trade 
in  Indian  raw  materials  with  the 
United  Kint'dom  and  other  coun- 
tries of  the  1'hnpire.  The  report  of 
the  Committee  dealing  with  oil- 
seeds has  now  been  issued.  It  will  be  ^  of 
interest  and  vahie  to  those  in  the  Far  East 
concerned  with  vegetable  oilseeds  and  ])roducts, 
ns  what  is  done  in  tlie  industry  in  and  for 
India  must  directly  affect  the  industry  in  the  Far 
Ea.st.  The  great  value  of  India's  trade  m  oilseeds 
is  not  generally  7-ealised,  in  spite  of  the  fact  that  the 
produ(;tion  in  India  is  probably  well  over  5,000,000 
tons  in  quantity  and  £50,000,000  in  value  per 
annum.  Tlie  exT)orts  of  oilseeds  from  India  m  1913- 
1914  amounted  to  nearly  1,600,000  tons,  valued  at 
approximalely  fel7,000,00O.  To  tliis  there  must  be 
added  an  export  of  about  3.250,000  gallons  of  oil, 
valued  at  nearly  £400,000,  and  an  export  of  nearlvr 
200,000  tons  of  oil-cake,  worth  about  £1,000.000. 
The  annual  value  of  the  export  trade  of  India  in  od- 
seeds  and  Iheir  products  may  therefore  be  placed  at 
about  £18,500,000,  taking  1913-14  as  an  average 
year.  According  to  the  offical  Indian  Trade  Peturns. 
about  one-third  by  weight  of  the  oilseeds  exported 
from  India  in  191-''.-M  was  sent  to  the  Fnited  King- 
dom, but  only  a  little  more  than  one-fifth  by  value, 
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the  principal  items  iu  the  United  Kingdom  imports 
being"  the  relatively  clieap  seeds — linseed  and  cotton- 
seed. About  one-quarter  by  weight  of  the  exports  in 
tJie  same  year,  but  about  one-third  by  value,  went 
to  France,  the  chief  items  exported  to  France  being 
ground  nuts  and  linseed.  Germany's  sh'are  of  the 
exports  in  the  same  year  amounted  to  about  one- 
eighth  by  weight,  but  about  one-sixth  by  value, 
the  chief  items  being  the  relatively  valuable 
seeds — ^copra,  mowra,  and  s^esame^ — followed  by 
rape-seed  and  linseed.  The  other  countries  which 
in  1913-14  shared  to  a  considerable  extent  in 
India's  exports  of  oilseeds  \Aere  Belgium  (chiefly 
linseed  and  rape-seed),  Italy  (largely  linseed  and 
sesame-seed),  and  Austria-Hungary  (chiefly  sesame 
apd  ground  nuts).  Between  them  these  six  countries 
absorbed  1,500,000  tons  out  of  l,(i0O,00O  tons  of  oil- 
seeds exported  from  India  in  that  year,  and  tlie  first 
four  divided  among  tliem  no  less  than  1,380,000 
tons.  Endeavours  are  being  made  to  secure  a  larg*er 
proportion  of  India's  output  of  oilseeds  being  used 
in  Great  Britain,  particularly  in  seeds  other  than 
linseed  and  cotton,  so  that  the  value  of  the  trade  may 
more  nearly  approach  its  volume. 


PROMOTING 
CIVIL 
AVIATION. 


The  news  tliat  the  Advisoi-y  Committee  on  Civil 
Aviation  in  Great  Britain  recommends  that  financial 
assistance  be  given  by  the  Government  to  companies 
operatinig  on  approved  routes  with 
aircraft  of  British  manufacture 
and  with  British  engines  marks  a 
decided  step  foi"wr.rd,  inasmuch  as 
it  encourages  expansion,  and  expansion  is  what  is 
required  more  than  anything  at  the  present  time. 
Any  measure  calculated,  as  the  present  measure 
undoubtedly  is,  to  assist  development  is  to  be  wel- 
comed in  every  country  where  there  is  a  future  for 
commercial  aviation  opening  up  to  British  enter- 
prise. The  assistance  recommended  is  not  very  con- 
siderable. It  is  limited  to  a  maximum  of  £250,000 
within  the  two  financial  years  1920-1922,  and  pro- 
vides for  payments  to  operating  companies  on  a 
basis  of  25  per  cent,  of  the  total  certified  gross 
revenue  of  each  company.  The  reasons  which  in- 
due ^  the  Committee  to  make  the  recommendation 
are  ti  ut  the  existence  of  a  healthy  civil  transport 
ind''stry  would  tend  to  ensure  tli)  supply  of  material 
.J  the  Royal  Air  Force  and  to  reduce  the  cost. 
Conversely,  the  lack  of  development  of  aerial  trans- 
])<>rl  would  entail  a  manufacturing  industry  sup- 
;,orted  almost  exclusively  by  Government  orders. 
The  Coi  mittee  considers  that  it  is  in  the  interests  of 
the  caiiniunity  to  speed  up  communication  between 
Grc-it  Britain  and  other  countries  and  to  outlying 
parts  ol'  tlie  Empire,  and  this  object  will  'be  obtained 
by  the  ^  'velopment  of  civil  aviation.  We  believe 
that  th'T  measure  will  orove  satisfactory  in  the  work- 
11  g :  xhat  it  will  lead  to  other  proposals  and  to  an 
extension  of  the  principle  of  State  assistance.  In  a 
Minority  Report  it  is  urged  that  the  money  should  be 
used  for  sulasidies  for  design  and  research  and  for 
placing  orders  for  experimental  macliines,  but  it  is 
generally  held  that  such  important  work  can  and 
will  be  better  carried  out  ty  other  methods  than_  by 
the  aid  of  Government  financial  assistance,  which, 
however  helpful  as  an  encouragement  to  civil  avia- 
tion, would,  on  the  present  scale,  be  insufficient  if 
applied  to  research  and  experimental  work. 

For  some  time  past  the  manufacture  ol  tinplate  in 
the  Far  East  has  been  considered  not  only  a  -possible, 
but  also  a  sound,  commercial  proposition.  _  Those  who 
have  entertained  this  view  will  re- 
ceive a  good  deal  of  moral  support 
from  the  importance  which  is 
attnched  in  the  Welsh  tinnlate 
trade  to  .Japanese  and  foreign  competition  gener- 
ally. With  the  demand  -for  tinplate  contmuallv 
increasing  in  Tapan,  that  country  has  the  best 
guarantee  of   s  iccess  in   developing  t*he  industry. 


PROGRESS  IN 
THE  TINPLATE 
INDUSTRY. 


Time,  however,  must  elapse  before  that  success  is  at 
all  general,  and  oonsiderable  cost  must  be  incurred. 
This  is  the  experience  of  other  countries  which  have 
taken  up  the  industry.  In  Australia,  where  tinplate 
is  mainly  required  for  canning  meat  and  fruit,  the 
cost  of  the  tin  containei-  has  often  been  more  than  the 
value  of  the  contents,  but  Australia  has  been  wise  in 
making  provisions  for  meeting  her  own  domestic 
needs  of  tinplates  with  greater  certainty  and  ulti- 
mately at  less  cost  than  importing  supplies.  One  of 
tiie  chief  difficulties  in  the  development  of  the  indus- 
try in  Jaiian,  and,  indeed,  in  every  country  where 
the  trade  is  conducted,  is  the  shortage  of  skilled 
labour.  Success  or  lack  of  success  largely  depends 
on  the  solution  of  this  problem.  The  industry  in 
America  rapidly  achieved  success  because  America 
was  able  at  a  critical  time  to  obtain  a  large  amount 
of  skilled  labour  from  Wales.  Conditions  have 
changed  since  then,  and  even  the  Welsh  trade  reports 
labour  difficulties  and  shortage.  Machinery  has  been 
vainly  sought  to  relieve  the  strenuous  labour  of  the 
mill  worker,  but  the  best  that  modern  practice  can 
devise  is  tO'  docble-man  the  mills  with  the  object  of 
making  it  more  possible  for  the  millman  to  with- 
stand the  strain.  In  certain  directions  improved 
machinery  does  exist,  as,  for  instance,  the  Thomas 
and  Davies  automatic  combined  feeding,  pickling, 
and  finishing  machine,  and  such  machinery  must  be 
installed  if  a  full  measure  of  success  is  to  be 
achieved.  At  the  same  time,  the  call  for  skilled 
labour  is  imperative,  and  we  do  not  doubt  that  Japan 
will  meet  the  need  satisfactorily.  Most  of  the 
imxjorts  into  Japan  during  recent  years  have  come 
from  America,  from  which  country  65,000  lbs.  were 
imported  in  1916,  although  subsequent  years  showed 
a  decrease  due  to  the  war.  International  competi- 
tion will  probably  be  keen  in  this  indfustry,  as  not 
only  .Japan,  but  France,  Canada,  India,  and  Aus- 
tralia are  either  entering  the  trade  or  arranging  to 
increase  their  output,  and  Welsh  tinplate  manufac- 
turers may  be  trusted  to  use  initiative  and  endeavour 
to  retain  their  position. 


MEETING 
FOREIGN 
COMPETITION, 


For  some  time  past  the  Board  of  Trade  in  London, 
through  its  Department  of  Overseas  Trade,  has 
collected  samples  of  goods  required  in  and  supplied 
to  foreign  countries,  and  has  sub- 
mitted them  to  British  manufac- 
turers in  order  that  the  latter  may 
learn  exactly  what  their  foreign 
customers  require  and  the  nature  of  the  competition 
British  manufacturers  have  to  meet.  Such  samples 
have,  however,  not  always  been  well  selected,  and 
an  important  innovation  h'as  now  been  decided  upon. 
In  future  collections  abroad  the  representative  trade 
association  of  each  industry  in  Great  Britain  will 
first  of  all  be  consulted,  its  opinion  invited  as  to  the 
class  of  samples  that  would  prove  most  useful,  and 
its  wishes  obtained  respecting  the  particular  markets 
abroad  from  which  it  would  be  best  to  obtain  the 
samples.  A  questionnaire  will  also  be  sent  to  all  Com- 
mercial Secretaries,  Trade  Commissioners,  Consuls, 
etc.,  who  are  being  instructed  to  purchase  samples, 
a.nd  the  advice  and  opinion  of  the  tiade  associations 
Avill  he  olbtained  as  to  the  most  suitable  iform  that  this 
questionnaire  should  take.  When  replies  and 
samples  have  been  received,  the  whole  information, 
together  with  samples,  will  be  available  for  the 
particular  industry  interested.  This  new  measure 
will  apply  to  all  industries,  and  the  co-operation  of 
British  interests  abroad  is  invited  so  that  the  sample 
exhibitions  may  have  real  practical  value.  In  this 
direction  Consuls  and  Trade  Commissioners  in  the 
Far  East  and  abroad  generally  have  a  valuable  task 
allotted  to  them,  but  their  work  mav  he  more  easily 
and  efficiently  performed  if  industrial  and  commer- 
cial circles  assist.  In  the  past  it  has  frequently  been 
urged  that  the  British  manufacturer  was  often 
io-norant  of  the  requirements  of  foreign  markets  and 
of  what  his  foreign  competitors  Tvere  doing.    In  the 
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future  there  can  be  little  justification  for  such  a 
condition. 


At  the  end  of  the  war  the  Industrial  Fatigue 
Research  Board  was  initiated  in  Great  Britain 
through   the   co-operation  of  the 

ELIMINATING  Medical  Research  Council  and  the 
"^INDUSTRY.  "*  Department  of  Scientific  and 
Industrial  Research.  Its  terms 
of  reference  were  to  consider  and  investigate 
the  relations  of  the  hours  of  labour  and  con- 
ditions of  employment  to  production  of  fatigue, 
having  regard  to  industrial  efficiency  and  pre- 
servation of  liealth.  The  Board's  first  report 
has  just  been  issued.  This  naturallj-  deals  with  the 
scope  of  the  work  to  be  undertaken,  and  the  lines 
upon  which  its  labours  will  be  pursued ;  with  the 
measure  of  co-operation  assured  or  anticipated  from 
otlier  nations,  and  the  results  which  may  be  expected 
to  accrue  from  these  inquiries.  Beyond  all  question 
great  benefit  will  be  derived  from  the  Board's  inves- 
tigations, and  its  work  is  of  direct  importance  to 
industrial  centres  throughout  the  world.  A  good 
deal  of  criticism  is  from  time  to  time  levelled  against 
industrial  methods  in  the  Far  East,  and,  for  the 
most  part,  satisfactorv  methods  have  yet  to  obtain 
in  this  part  of  tlie  world.  It  is  iiianecessary — and, 
indeed,  it  would  be  folly — that  progress  should  be 
obtained  in  the  slow  and  costly  manner  other 
countries  have  followed  in  the  past.  The  new  light 
on  industry  which  the  Industrial  Fatigue  Research 
Board  will  shed  will  show  a  short  cut  to  efficiency. 
More  than  that,  it  will  prove  that  the  cost  of  obtain- 
ing such  efficiency  is  a  sound  business  investment. 
The  interest  and  sympatln-  of  employers  are,  tliere- 
fore,  solicited  in  what  ultimately  is  their  own  best 
interests,  as  tending  greatly  to  increase  the  working- 
capacity  of  their  businesses.  Industries  especially 
open  to  harmful  conditions  are  being  investigated 
first.  British  and  American  bodies  are  working 
together,  and  interchanging  results  and  ideas,  and 
many  large  industrial  concerns  are  lieljjing  greatly. 
The  work  is,  indeed,  international.  Time  must 
elapse  before  sufficient  data  is  available  to  enable 
reliable  conclusions  to  be  drawn,  and  the  results  will 
be  hastened,  as  all-round  co-operation  is  secured. 

At  the  general  meeting,  just  held  in   Berlin,  of 
the    Central    Syndicate    of    the  Electroteclinical 
Industrj",  tlie  fact  was  ventilated  that  the  member- 
ship comprises  .'588  firms,  eniploy- 
coNomoNS  IN    irifj-  approximately  240,000  workers 
TRADE  and  officials.    This  indicates  that 

most  of  the  electrical  firms  in  Ger- 
many have  joined  the  syndicate.  The  importance 
of  this  fact  can  V)e  more  accurately  estimated  in  con- 
junction with  the  statement  made  that  the  im])ort- 
ance  of  German  production  as  a  whole  will  secure 
German  firms  a  joint  influence  in  the  development 
of  the  world's  market  prices,  and  that,  as  a  united 
branch,  the  electrical  industry  is  very  probably  able 
to  co-determine  the  foreign  market  at  the  present 
time.  The  wording  of  this  statement  may  be  vague 
and  its  meaning  a  little  nebulous,  but  it  has  come 
a."*  a  needed  reminder  to  electrical  engineering  circles 
in  Great  Britain  of  German  enterprise.  In  the  Far 
Ea.st  also  imporlance  will  be  attached  to  the  antici- 
■jjations  held  in  Berlin.  At  the  meeting  above 
referred  to  it  was  also  asserted  tliat  the  exj)orts  of 
electrical  manufactures,  which  in  1019  rey)resented 
2=)  per  cent,  of  the  volume  in  lOl-i  before  the  war, 
had  since  risen  t/O  40  per  cent,  during  the  present 
year.  Raw  material  in  Germany  is  becoming  more 
plentiful,  and  wage.s,  with  costs  of  coal,  iron,  and 
steel,  are  sliglitly  lower  than  in  certain  other  coun- 
tries. THber  factors,  however,  are  maintaining  the 
present,  high  f;osts  of  the  finished  article  in  home 
markets,  but  will  not  hinder  Germany  develoj)ing 
herexpOT't  trad*-.  With  coTn[)f'f  it  ion  ;ilso  from  .Tannn 
and  Arnerica,  (he  position  (-alls   for  special  enter- 


prise on  the  part  of  those  advocating  British  interests. 
The  latter  are,  perhaps,  too  apt  to  under-estimate 
Japan's  ability  and  manufacturing  cajiacity.  In 
their  belief  that  Japan  can  supply  only  light,  cheap 
goods,  they  may  fail  to  realise  the  good  progress 
Japan  is  making  in  heavier  and  more  important 
products. 


IMPROVED  TRADE  MARKS 
REGULATIONS. 

The  report  of  the  Merchandise  Maxk^  Cbnimittee, 
appointed  in  London  by  the  Board  of  Trade,  lias  been 
issued  as  a  White  Paper  (Cmd.  760).  The  Committee  were 
to  inquire  into,  and  to  report  upon,  the  following  ques- 
tions:— (1)  Wliether  any  extension  of  amendment  of  the 
Merchandise  Marks  Act  was  required  in  respect  of  the 
provisions  relating  to  indications  of  origin  ;  (2)  the  utility 
and  effect  of  National  Trade  "  Marks  "  or  other  similar 
(collective)  marks,  and  how  far  they  should  be  authorised 
or  encouraged  in  Great  Britain;  (3)  how  far  further  inter- 
national action  might  be  necessary  for  the  purpose  of 
preventing  the  false  marking  of  goods.  The  following 
is  an  abridged  summary  of  their  recommendations  as 
regards  indications  of  origin:  — 

(1)  The  Board  of  Trade  should  have  power  to  make  an 
Order  requ'ring  indications  of  origin  to  be  given  in  the 
case  of  any  particular  class  of  imported  goods,  including 
power  to  specify  the  form  of,  the  manner  in  which,  and 
the  occasion  when  such  indication  is  to  be  given,  to  pre- 
vent unfair  competition. 

(2)  All  indications,  oral,  documentary  or  other,  whether 
physically  attached  to  goods  or  not,  including  statements 
in  advertisements  or  catalogues,  and  false  indications  given 
by  trade  names  or  titles  of  firms  or  companies,  which  are 
reasonably  calculated  to  lead  a  purchaser  to  a  false  belief 
as  to  the  origin  of  the  goods,  sliould  be  brought  within  the 
scope  of  the  Act. 

(3)  Recognised  national  emblems  should  be  regarded 
prIiiKt  fade  as  indications  of  national  origin. 

(4)  Attempt.s  to  forge  a  trade  mark,  apply  a  false  trade 
description  to  goods,  etc.,  should  be  brought  within  the 
scope  of  the  Act. 

Local  authorities  shouidi  b<>  authorised  to  act  for  the 
detection  and  prosecution  of  offences;  and  any  person, 
association,  or  organisation  should  be  allowed  to  prosecute 
on  l)ehalf  of  a  trade  or  person  aggrieved. 

(G)  Power  should  be  given  to  the  High  Court  to  deal 
with  all  questions  under  the  Act  by  way  of  injunction 
or  declaration,  and  any  person,  town,  district,  etc., 
aggrieved  by  the  offeJice  should  have  the  right  to  recover 
any  damages  sustp.ined. 

(7)  The  expression  "  trade  mark  ''  foi-  the  i^urposes  cf 
the  Act  should  be  defined. 

(8)  No  trade  mark  on  tlie  United  Kingdom  Register 
should  be  allowed  to  be  transferred  to  foreigners  without 
tho  consent  of  the  Registrar  of  Trade  Marks. 

(9)  The  scope  of  the  phra.so  "  All  such  goods  "  (i.e.,  goods 
bearing  a  forged  trade  mark,  a  false  trade  description, 
etc.),  should  bo  made  clear  in  Section  16  of  the  present 
Act,  which  prohibits  their  importation. 

(10)  A  name  which  is  identical  with,  or  a  colourable 
imitation  of,  the  name  of  a  place  in  the  United  Kingdom, 
appearing  upon  imported  goods,  should  be  required  to  be 
qualified. 

(11)  Section  18  of  the  present  Act  should  be  re-drafted 
to  exemjjt  from  tho  penal  |)rovisions  of  the  Act  all  con- 
ventional and  generic  descriptions  honestly  and  generally 
used  and  understood  as  such. 

(12)  In  the  absence  of  agreement  among  the  bulk  of  the 
traders  concerned,  there  are  grave  objections  to  the  insti- 
tution of  a  British  national  or  Empire  mark. 

As  to  further  international  action,  the  Committee 
recommend  that  "  where  a  country  fails  to  carry  out  its 
obligations  under  a  Convention  and  representations  to 
the  foreign  Governm(>nt  concerned  have  proved  ineffectual, 
the  matter  might  be  referred  to  tho  League  of  Nations  or 
to  tho  I'<>rmanent  Court  of  International  Justice  to  be  set 
up  under  the  Covenant  of  tho  liPague." 

The  Committee  are  also  of  opinion  that  there  should  be 
established  in  each  foreign  country,  and  at  each  impor- 
tant centre  if  necosfl'iry,  official  or  trade  representatives 
who  should  bo  in  a  position  to  bring  proceedings  on  behalf 
of  British  nationals. 


We  regret  to  rocord  the  death,  at  the  age  of  83  years, 
of  Mr.  Henry  Oreenwood,  a  director  of  Greenwood  an(J 
Ilfitley,  Ltd.,  of  Tjceils. 
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ENGINEERING,  MINING  AND  INDUSTRIAL  PROJECTS  IN  THE 

FAR  EAST. 


TRADE  DEVELOPMENTS  IN  SZECHUEN. 

American  oomiiicTcial  interests  are  now  entering  tlio 
trade  of  Szechucn,  a  I'nited  States  concern  having  pur- 
chased one  of  the  Standard  Oil  Co.'s  vessels  running  between 
Ichang  and:  (.Chungking  for  the  couvej'ance  of  general 
cargo.  Of  course,  the  Standard  Oil  Co.  has  for  a  con- 
gderable  period  had  its  own  steamers  running  between 
the  centres  named,  but  no  American  firm  concerned  with 
general  trade  ha.-:  hitherto  seen  fit  to  engage  in  business 
in  this  particular  territory.  In  addition,  a  trading  con- 
cern in  Hankow  has  placed  an  order  for  a  special  type 
of  steamer  for  this  service  with  a  firm  on  the  Clyde,  on 
behalf  of  Cliinese  purchasers.  Negotiations  are  in  pro- 
gress with  the  representatives  of  otiier  United  Kingdom 
shipbuilding  firms  for  two  more  steamers,  all  for  Chinese 
interests.  Benefit  is  anticipated  to  accrue  to  the  terri- 
tory concerned  from  this  increased  competition  and  its 
industrial  development  materially  hastened. 

RAILWAY  AND  TRAMWAY  PROJECTS. 

For  some  time  past  the  Tientsin-Pukow  Kailwa}'  has  had 
under  consideration  the  construction  of  a  train  ferry  at 
Pukow.  The  cost  of  this  projeet,  including  railway 
approaches,  is  now  estimated  at  $3,500,000.  In  a<ldition,  it 
has  been  suggested  that  the  P'xi-ltsin  Railway,  when  Imilt, 
should  be  continued  beyond  Hsin  Yang  Chou  to  Fan-ch'eng 
(Siang-yang  Fu)  in  Hupei,  and  up  the  Han  River  Valley 
to  Hsing-an  Fu,  and  thence  direct  to  Chengtu,  thus  avoid- 
ing the  mountainous  Ichang-Chengtu  route.  This  would, 
of  course,  give  a  great  impetus  to  the  prosperity  of  Pukow. 
A  company,  with  a  capital  of  $300,000,  is  being  formed  by 
two  native  capitalists  for  the  purpose  of  establishing  motor- 
car and  electric  trpmway  roads,  and  it  is  proposed,  in  the 
first  place,  to  lay  rails  from  Hsuchow  to  Hsiao  Hsien  on  the 
west,  and  to  Su-ch'ien  Hsien  on  the  east. 

MOTOR   BUS  SERVICES  IN  SHANGHAL 

Once  again  the  suggestion  of  installing  a  .service  of  motor 
buses  in  Shanghai  is  receiving  consideration.  That  on  this 
occasion  the  suggestion  should  have  come  from  American 
sources  may  well  be  an  indication  that  active  endeavour 
will  be  made  to  carry  the  matter  to  fruition.  The  scheme 
has  received  a  good  deal  of  fairly  favourable  comment  in 
the  Press,  and  if  it  is  accorded  advocacy  in  proper  qiiarters 
the  project  may  quickly  be  put  on  a  practical  footing.  The 
suggestion  is  beginning  to  attract  some  little  attention 
amongst  manufacturers  of  motor  vehicles  in  Great  Britain, 
and  their  co-operation  may  well  be  solicited,  perhaps  in 
helping  to  finance  as  well  as  in  equipping  the  scheme.  The 
attitude  of  the  latter  towards  motor  traction  in  the  Far 
East  is,  and  has  been  for  a  number  of  years,  that  the 
position  is  full  of  potentialities,  but  that  it  is  hardly  yet 
ripe  for  systematic  exploitation.  This  attitude  could  "be 
corrected  if.  a  scbeme  such  as  that  brought  forward  in 
Shanghai  for  the  regular  service  of '  motor  buses  were  brought 
to  a  head  and  contracts  placed  in  British  hands.  If  the 
matter  could  be  arranged  on  these  lines,  Shanghai  would 
secure  the  most  suitable  vebicles  it  is  possible  to  obtain, 
and  the  British  motor  industry  would  gain  an  advertise- 
ment in  the  Far  East  of  the  very  greatest  value. 

STREET   IMPROVEMENTS  IN  CANTON. 

The  Kwangtung  Tram  Company  have  decided  to  lend  the 
Canton  Municipality  $400,000  for  the  purpose  of  providing 
more  main  .streets  and  the  compensation  of  property  owners 
in  connection  therewith.  Canton  is  to  have  a  motor  bus 
service  shortly,  run  apparently  by  the  company  which  is 
to  provide  the  tramway,  as  a  considerable  time  must  elapse 
jjefore  the  new  tramway  service  can  be  opened. 

FRENCH  AEROPLANES  FOR  CHINA. 

It  is  stated  from  Paris  that  the  I'lider-Secretariat  of 
P'tato  for  Aeronautics  has  for  .some  time  been  occupied  with 
the  question  of  the  future  of  French  aeroplane  constructors 
in  China,  whose  case  has  been  ably  set  forth  by  Capt. 
iloqucs.  Air  Attache  at  Peking,  and  M.  Ricou,"who  is 
anxious  to  establish  regular  air  services  in  China.  The 
Government  now  announces  that  it  is  ready  to  aid  French 
constructors,  through  the  intermediary  of  the  Societ/" 
Nationale  Aeronautique,  by  soiling  them  material  now  in 
China  which  was  originally  intended  for  Russia.  Two 
French  companies,  the  Economic  Organisation  Bureau  and 
the  Compagnio  Franco-Colombienne,  are  studying  the  possi- 


bility of  sending  representatives  to  China,  and  two  other 
firms  are  contemplating  the  sale  of  machines  to  Chinese 
(Miterpri.ses. 

CHINESE  GOVERNMENT  RAILWAY 
STANDARDISATION. 

.\s  announced  sonu\  time  l)ack  in  these  pages,  a  Commis- 
sion is  shortly  l)eing  organised  to  consider  the  question  of 
standardising  the  Government-owned  railways  in  (jhina. 
M.  Painleve,  who  was  recently  appoint<'d  Advisory  Director- 
Cleneral  of  the  Chinese  Government  railways,  is  the  chair- 
man of  the  Commission,  and  will  be  assisted  by  advisers 
selected  from  the  nations  concerned. 

COLLIERY   PLANT    FOR  CHINA. 

.Arrangements,  it  is  announced,  have  been  made  for  the 
sui)])ly  by  German  manufacturers  of  all  the  necessary  plant 
and  machinery  for  a  colliery  which  is  being  opened  up  in 
the  Province  of  Chekiang,  near  Hangchow.  The  German 
engineer  who  is  to  superintend  the  installation  of  the  plant 
has  already  arrived,  and  it  is  understood  that  the  machinery 
is  now  on  its  way.  The  engineer  was  formerly  em])loyed 
by  the  Chinese  Government,  and  was  repatriated  when  the 
Germans  were  sent  back  to  Germany. 

INCREASED-  WIRELESS  COMMUNICATION 
WITH  PEKING. 

Work  .should  by  now  have  been  commenced  on  the  erec- 
tion of  the  wireless  stations  in  the  interior  of  China,  to 
enable  communications  to  be  kept  in  future  between  Peking 
and  her  distant  provinces.  Constructional  work  was  to 
Ijegin  this  summer  upon  the  installation  of  a  wireless  appa- 
ratus at  Urga,  and  of  another  at  Kashgar,  in  Chinese 
Turkestan.  Before  these  two  stations  are  completed,  those 
planned  for  Kobdo  and  Hami,  the  former  in  Mongolia  and 
the  latter  in  Chinese  Turkestan,  and  for  Sian-fu,  in  Stenzi 
(Mongolia),  will  have  come  into  existance,  and  in  a  short 
time  Peking  will  be  in  touch  with  the  remotest  parts  of 
her  distant  ^jrovinces. 

GREATER   RICE  PRODUCTION. 

Wherever  conditions  in  the  Far  East  favour  rice  culti- 
vation more  or  less  important  schemes  are  in  hand  for 
greatly  increasing  production.  The  j^rincipal  projects  have 
already  been,  dealt  with  in  these  pages,  but  particulars  of 
smaller  schemes  frequently  come  to  hand.  Such  develop- 
mentSj  of  course,  foreshadow  a  very  much  increased 
demand  for  machinery  and  equipment,  and  it  is  satisfactory 
to  learn  that  the  leading  British  makers  of  rice  milling 
plant  and  their  representatives  in  the  Far  East  appreciate 
the  position.  The  General  Association  of  Rubber  Planters 
on  the  East  Coast  of  Sumatra  have  obtained  10,000  hectares 
(25,000  acres)  situated  in  the  Province  of  Adhin,  on  a 
lease  for  twenty  years,  for  the  purpose  of  growing  rice  for 
the  estate  coolies.  Similar  plans  are  being  considered  by 
otlier  large  industrial  concerns  who  are  considerable 
employers  of  native  labour.  The  Philippine  Government 
has  planned  to  spend  50,000,000  pesos  on  irrigation  pro- 
posals for  the  purpose  of  increasing  rice  production  to 
twice  its  present  output,  making  the  islands  self-ssjpport- 
ing  and  providing  a  surplus  quantity  for  export.  The 
Department  of  Agriculture  in  the  Philippines  is  utilising 
tlie  cinema  to  demonstrate  approved  methods  of  cultiva- 
tion, preparation  of  seed,  use  of  farm  machinery,  harvest- 
ing and  storing  crops,  and  packing  and  handling  where 
these  processes  are  involved. 

OIL  PALM  CULTIVATION   IN  SUMATRA. 

The  Amsterdam  Rubber  Co.  have  bought  the  oil  palm 
estate  of  Poeloc  Radja  in  Asahan  (Sumatra)  from  the 
Society  Anonyme  de,^  Huiles,  and  also  some  grants  in  the 
Simoeloengoen  district.  There  are  already  some  2,724 
acres  of  Poeloc  Radja  under  cultivation,  and  an  area  of 
3, (XX)  still  available.  This  is  the  first  Dutch  company  to 
start  the  cultivation  of  the  oil  palm  on  such  a  large  scale. 

MARKET  DEVELOPING  FOR  MODERN 
AGRICULTURAL  MACHINERY. 

"Very  general  piiblicity  is  being  given  to  recent  trials 
with  a  tractor  plough  on  an  estate  free  of  jungle  near 
Medan,  Sumatra.  Over  twenty  acres  were  turned  up  in 
about  five  bonis,  which  would  have  taken  100  coolies 
one  working  day  to  i)erform.    From  all  points  of  view  the 
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trial  is  claimed  as  a  success,  and  the  results  obtained 
should  do  much  to  aid  the  greater  use  of  modern  agricul- 
tural machinery.  Such  machinery  can  with  great  advantage 
be  employed  on  tobacco  plantations.  In  many  instances 
It  should  be  possible  to  use  the  tractor  plough  of  suitable 
design  on  ruooer  estates  to  break  up  the  soil  between  the 
rows  of  trees  if  sufficient  care  be  taken  to  avoid  damage 
to  the  tree  roots  which  are  close  to  the  surface.  In  the 
matter  of  clearing  jungle  there  is  a  very  wide  held  for  the 
employment  of  more  modern  methods.  Some  degree  of 
success  has  been  made  with  the  use  of  hand  stump  pullers, 
tractors  for  pulling  out  stumps,  and  machinery  for  pulling 
down  trees.  On  one  estate  in  Sumatra  a  portable  saw- 
mill has  been  installed  to  saw  up  the  fallen  trees,  and  has 
met  with  success.  Crude-oil  engines  are  preferable  to  and 
cheaper  than  other  types  of  prime  movers,  and  a  good 
demand  for  these  is  anticipated  for  agricultural  work.  As 
frequently  pointed  out  in  these  pages,  methods  and  con- 
ditions in  agriculture  in  the  Far  Last  are  changing,  and 
as  a  consequence  the  market  for  modern  equipment  is 
steadily  developing. 

RAILWAY  AND  PORT  DEVELOPMENT  IN  THE 
DUTCH  INDIES. 

The  doubling  of  the  railway  line  m  Java  from  Maos  to 
Djokjakarta  is  announced  in  the  Bulletin  of  the  i'edera- 
tion  of  Britisn  Industries,  it  is  also  understood  that  the 
representative  ot  the  Baldwin  locomotives  has  been  invited 
to  submit  ofiers  for  locomotives  burning  liquid  fuel  for  use 
on  the  Java  btate  railways. 

ihe  Forestry  Department  of  the  Netherlands  Indian 
Government  is  installing  a  complete  mechanical  plant  for 
logging,  sawing,  etc.,  and  is  also  laying  small  railways  tor 
use  in  the  teak  foiests. 

In  addition  to  the  widening  of  the  Singapore  river, 
which  is  being  undertaken  in  connection  with  the  new 
harbour  works  at  Singapore,  it  is  understood  that  there  is 
a  big  scheme  in  contemplation  for  the  reclamation  of  the 
northern  foreshore  of  the  town. 

COMMERCIAL  AVIATION   IN   DUTCH  COLONIES. 

The  (jovernmunt  of  Holland  is  alivo  to  the  possibilities 
of  air  service  in  the  Dutch  East  indies,  and  to  that  end 
quite  a  number  ot  officers  of  the  Dutch  East  indies  army 
are  presently  studying  aeronautics  at  Vickers'  factories  in 
England.  A  largo  number  of  military  aeroplanes  have  been 
ordered  by  the  Dutch  (jovernment  for  service  in  the  opera- 
tions in  their  Indian  and  Eastern  colonics,  and  a  factory 
is  U)  be  establislied  at  Amsterdam  by  the  Eokker  people, 
in  addition  an  aerial  mail  service  will  be  established  between 
Holland  and  the  Dutch  East  Indian  colonies.  All  the 
interned  French  aircraft  in  Holland  have  been  purchased 
from  the  French. 


EXHIBITION  OF  BRITISH  GROWN 
TIMBER. 

The  exhibition  of  timljer  grown  within  the  British 
Ejapire,  which  has  been  organised  by  the  Department  of 
Overseas  'J'rade,  was  opened  in  London  on  5th  inst.  Speci- 
mens are  included  from  all  parts  of  the  Empire,  and  include 
an  interesting  scries  of  exhibit.->  from  North  Borneo, 
amongst  them  being  planks  of  IjilUan  (ironwoodj,  one  of 
the  .stronge.st  timbers  known;  seriali  (cc^dar),  a  wood  with  a 
pretty  grain  used  largely  for  furniture-making;  mirabau, 
an  excellent  substitute  for  teak;  aelungan  batu,  another 
wood  of  great  strength  and  durability;  and  kupor  (camphor 
wood),  employed  in  housc-liuilding,  etc.  Some  of  these 
timbers  have  been  tcst*;d  by  the  Advisory  Committee  of  the 
Imperial  Institute  with  highly  satisfactory  results.  Boxes 
of  samples  of  North  Borneo  timbers  can  also  be  seen. 


A  licence  for  M.  Claude's  process  for  obtaining  synthetic 
ammonia  from  atmospheric  nitrogen  has  been  obtained  for 
the  1,'nited  Kin^/lorri  and  f>)Ionie3  by  the  British  Cumber- 
land (Joal  Power  and  Chemicals,  ijtd.,  while  the  exclusive 
li<;ence  for  Japan  and  China  has  been  secured  by  Susuki 
4  C!o. 

The  Hiiobcr  Growers'  As«fK;iation  has  decided  to  give 
cordial  tupport  to  the  forthcoming  Rubber  Exhibition  and 
to  the  International  HiiblKjr  (Jongress,  wliich  will  be  held 
in  conrK'ction  tbr  rewith  next  year  in  London.  The  Asso- 
ciation's a<;tiviti'^-s  will  be  on  the  linns  of  its  participation 
in  th<?  ]'.ni  Exhibition.  Sir  KriH'st  Birfb,  K.(;.M.(i.,  is 
fhairman  of  the  ll.O.A.'s  special  Kxbibi tion  ('oininiltee, 
and  H|Ky,-ial  sub-co/nrr  ittees  are  being  ap|)oint<'d  to  deal  with 
<"orri[)<tition.».  th<-  Plantation  lliibber  Se<'tion  of  the  Inter- 
national  Kiibber  f>)ngre»s,  otf.  .Sir  Ernest  will  al.so  act  as 
chairman  of  committees  for  the  exhibition  organisation. 


THE  VALUE  OF  PARA  RUBBER  SEED 
AND  ITS  PRODUCTS. 

On  one  or  two  occasions  the  characteristics  and  value  of 
Para  rubber  seed  and  its  products  have  been  dealt  with  in 
these  pages,  notably  so  in  the  issue  for  July,  19i8,  which 
gave  a  full  report  of  experimental  crushings  from  parti- 
culars supplied  by  Messrs.  Rose,  Downs  and  Thompson,  the 
oil  mill  machinery  manufacturers,  of  Hull.  Such  articles 
have  shown  that  Para  rubber  seeds  contain  20  per  cent,  or 
more  of  oil,  the  air-dried  kernels  about  45  per  cent.  That 
in  many  respects  the  oil  compares  favourably  with  linseed 
oil,  and  should  find  a  ready  market  at  a  price  certainly 
not  lower  than  two-thirds  the  value  of  the  latter  oil.  Also 
that  the  residual  decorticated  cake  is  comparable  in  nutri- 
tive value  and  digestibility  with  linseed  cake  and  decorti- 
cated cotton-seed  cake,  and  should  be  readily  saleable  as 
a  feeding  stuff.  The  oil  and  cake  may  be  produced  on  the 
spot  at  a  central  mill  or  the  dried  kernels  shipped  to  the 
Lnited  Kingdom. 

A  very  wide  inquiry  into  the  matter  has  recently  been 
made  by  the  Imperial  Institute,  and  fuller  and  more  exact 
information  is  now  available,  particularly  as  to  cost  of 
production  and  the  possibility  of  establishing  a  regular 
trade  in  the  seed  and  its  products. 

INDUSTRIAL    USES    FOR    THC  OIL. 

The  Para  rubber  tree  commences  to  bear  seed  when  about 
four  years  old,  at  first  in  small  numbers,  and  when  about 
eight  years  old  the  tree  comes  into  full  bearing,  the  seeds 
falling  as  the  fruit  ripens.  The  principal  crop  of  seed 
is  obtained  in  September,  October  and  November,  and  a 
small  crop  about  February  to  April.  The  seeds  yield  a 
drying  oil  similar  to  linseed,  but  with  a  lower  iodine  value. 
If  properly  dried,  the  seeds  can  be  stored  in  gunny  bags 
for  periods  up  to  six  months  without  deterioration,  in 
previous  articles  fairly  full  particulars  have  been  given  of 
the  technical  trials  of  the  oil.  It  may  therefore  be  suffi- 
cient to  state  here  that  the  oil  is  suitable  for  paint  and 
varnish  manufacture,  but  dries  more  slowly  than  linseed 
oil  and  with  a  "  flatter  "  surface,  and  it  is  more  readily 
saponihable.  It  is  not  completely  satisfactory  for  lino- 
leum manufacture  so  far  as  the  tests  yet  made  indicate. 
It  is  suitable  for  the  manufacture  of  soft  soap,  for  this 
purpose  being  about  equal  in  value  to  linseed  or  cotton-seed 
oil,  and  it  is  possible  that  the  oil  may  also  be  suitable 
for  the  manufacture  of  rubber  substitutes.  The  process 
of  "  hardening  "  liquid  oils  by  hydrogenation  may  also  open 
a  new  market  for  rubber-seed  oil  for  use  in  the  manufacture 
of  edible  fats.  The  results  4)i  the  trials  clearly  show  that 
there  would  be  no  difficulty  in  finding  a  market  for  Para 
rubber-seed  oil  providing  it  was  put  on  the  market  at  a 
reasonable  price  and  in  large  quantities. 

The  cake  or  meal  left  after  the  removal  of  the  oil  forms 
a  valuable  feeding  stuff  for  livestock.  When  the  entire 
seeds  are  treated,  however,  the  value  of  the  residue  is 
reduced,  owing  to  the  large  amount  of  fibre  present.  Cake 
from  the  decorticated  seed  is  strikingly  similar  to  linseed 
cake  and  meal  in  composition,  and,  what  difference  there  is, 
IS  in  favour  of  the  former.  It  is  somewhat  inferior  to  de- 
corticated rotton-seed  meal,  but  much  superior  to  unde- 
corticated  cotton -seed  cake. 

PREPARATION    OP   THE  SEED. 

Tn  preparation  of  the  seed,  it  is  advised  that  the  .same 
should  always  be  decorticated  or  shelled,  whether  the  oil 
is  prepared  in  rubber-growing  countries  or  the  seed  ex- 
ported. Tn  the  former  case,  decortication  is  desirable,  as 
the  quality  of  the  cake  is  better  than  if  tho  whole  seed 
is  crushed.  Where  it  is  intended  to  transport  the  latter 
to  any  di.stauce,  decortication  is  essential,  as  the  shells  con- 
stitute .50  [wr  cent,  of  the  weight  of  the  seed,  and  are  of 
little  value  except  as  fuel.  Kernels  for  export  should  be 
thoroughly  dried  lieforo  being  packed  in  bags  for  shipment. 
The  oil  may  bo  removed  from  the  kernels,  either  by  ex- 
pression or  by  extraction,  with  solvents  in  the  usual  way. 
Th(!  plant  required  for  treating  other  seeds  would,  substan- 
tially, bo  quite  suitable  for  treating  rubber  seed.  Such 
plant  might  require  modifications  or  additions,  but  such 
changes  would  bo  solely  in  the  preliminary  plant. 

Tho  (luestion  as  to  whether  it  will  pay  the  rubber  grower 
to  exploit  the  see<l  as  a  by-jiroduct  of  th<!  rubber  industry 
fhspends  on  a  number  of  factors,  the  chief  of  these  being 
the  cost  of  w)llecting  tho  seeds.  The  profit  would  bo  small 
or  practically  non-oxistciit  where  estates  are  unfavourably 
placed  for  transport  of  bulky  products  of  comparatively  low 
voluc,  or  where  estates  grow  cover  crops  rendering  collec- 
tion difficult,  pjstimates  of  tho  amount  of  seed  yielded 
per  acre  j)er  year  and  of  costs  of  collection  are  very  vari- 
able. The  (earliest  estimate  gave  111  seeds  to  the  pound, 
or  248,640  seeds  to  tho  ton,  but  this  does  not  state  whether 
tho  seeds  were  air  dried  or  freshly  gathered.  The  seeds 
contained  60  per  cent,  by  weight  of  kernels,  so  that  414,^ 
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seeds  ivould  require  to  be  collected  to  produce  a  ton  of 
kernels.  At  this  rate,  with  trees  yielding  400  seeds  each, 
and  planted  lo  leet  apart,  i.e.,  ¥J'd  to  the  acre,  5.4  acres  of 
plantation  would  be  required  for  the  ton  of  kernels.  The 
estimate  referred  to  as  given  in  the  Bulletin  of  the  Im- 
perial Institute  gave  the  cost  of  pLacing  the  kernels  on 
the  market  in  IWJ  as  follows  : — 

£   s.  d. 

Freight    2    2  0 

Collecting  seed  at  4  cwt.  per  1,000  ...    2    ii  0 

Decorticating  per  ton    5  10 

Packing  per  ton    1  15  0 

£6    6  4 

■STIMATINQ    THK  PROFITS. 

Taking  the  value  of  the  kernels  at  £11  (the  price  in  the 
United  Kingdom  in  190^),  this  would  give  a  prolit  of 
£4  Llis  Hd.,  or  about  iOs.  per  acre.  But  it  has  been  pointed 
out  that  this  estimate  referred  to  seeds  from  untapped 
trees,  and  that  the  seeds  from  tapped  trees  would  be 
smaller  and  lighter.  It  is  advised  that  seeds  be  collected 
once  in  two  or  thrco  weeks  during  the  fruiting  season, 
when  children  could  be  employed  at,  say,  O.'Jd.  per  thou- 
sand seeds.  Systematic  collection  will  probably  prove  too 
costly,  as,  with  air-dried  kernels,  later  estimates  give 
427,000  seeds  to  the  ton.  A  fairly  close  estimate  gives  400 
seeds  per  tree  as  an  average  yield,  90  trees  per  acre,  and 
2,00U  seeds  to  weigh  17  lb.,  giving  306  lb.  of  seed  to  the 
acre,  or  from  II3  to  12^  acres  to  produce  a  ton  of  kernels. 
A  further  estimate  shows  as  many  as  850  good  seeds  per 
tree,  and  the  cost  of  collecting  and  bringing  seeds  to  the 
factory  at  as  low  as  0.64d.  per  thousand.  Most  of  the 
earlier  estimates  arc  incomplete,  omitting  in  some  instances 
cost  of  decortication  or  cost  of  supervision,  insurance,  de- 
preciation of  plant  and  brokerage. 

Summarising  the  various  estimates  and  figures,  it 
appears  safe,  according  to  the  finding  of  the  Imperial  In- 
stitute, to  assume  that  about  500,000  seeds  must  be  col- 
lected to  furnish  1  ton  of  air-dried  kernels.  Costs  of 
collection  in  Malaya  would  work  out  at  £1  lis.  8d.  at  3.18 
cents  per  1,000  seeds,  or  at  £2  18s.  4d.  at  5  cents  per  1,000. 
For  the  purpose  of  a  conservative  estimate,  the  higher 
figure  is  taken.  Decortication  may  be  placed  at  from  lOs. 
to  15s.  per  ton  of  kernels,  and  packing  in  gunny  bags 
10s.  Carriage  from  estate  to  rail,  from  rail  to  port,  and 
freight  from  the  Federated  Malay  States  at  pre-war  rates 
total  £3  15s.  per  ton,  making  the  total  cost  of  exporting 
the  kernels  amount  to  between  £7  and  £8  per  ton. 
Adding  costs  for  insurance  aild  sale  in  the  United  King- 
dom and  depreciation  of  machinery,  it  seems  unlikely  that 
Para  rubber-seed  kernels  can  be  sold  in  the  United  King- 
dom at  less  than  £9  per  ton.  But  this  is  a  conservative 
estimate. 

VALUE    OF   THE    SEED    AND  CAKE. 

Placing  the  value  of  Para  rubber-seed  oil  and 
cake  at  only  two-thirds  of  the  value  of  linseed  oil  and 
cake,  which  are  subject  to  wide  fluctuations,  a  margin  of 
profit  would  be  shown  on  the  sale.  During  the  war  kernels 
could  certainly  have  been  sold  at  a  fair  profit,  even  allow- 
ing for  high  cost  of  freight.  Under  present-day  conditions 
the  export  of  the  kernels  would  also  be  profitable,  even 
putting  the  value  of  the  oil  at  only  two-thirds  the  value 
of  linseed.  But  it  is  practically  certain  that  Para  rubber- 
seed  oil  will  command  a  price  much  nearer  linseed  oil.  It 
has  done  so  on  trial  shipments  in  the  past,  when  its  merits 
were  less  known  than  they  are  to-day.  It  has  been  sug- 
gested that  the  rubber  seed  should  be  worked  up  on  the 
spot  in  rubber-growing  countries.  This  would  be  advan- 
tageous if  large  central  oil  mills  were  established,  and  a 
variety  of  seeds  treated  as  rubber  seed  could  only  be  avail- 
able certain  months  in  the  year.  Extra  expense  would 
of  course  be  incurred  in  storing  the  oil  for  transport  and 
shipment  in  drums  or  casks,  but  such  expense  would  then 
be  largely  avoided  in  the  countries  importing  the  oil.  By 
producing  the  oil  in  the  country  of  origin,  the  cake  pro- 
duced could  be  utilised  locally  either  as  a  feeding  stuff  or 
as  a  manure,  so  that  impoverishment  of  soil  does  not  take 
place.  Up  to  the  present  no  regular  trade  in  Para  rubber 
seed  or  oil  has  been  established;  as  it  becomes 
established  economical  methods  of  working  will  pre- 
sent themselves,  and  profits  become  more  certain 
and  more  appreciable.  A  gradual  reduction  in  the 
cost  of  ocean  freight  also  is  probable.  In  view  of  the 
enormous  demand  for  oils  and  feeding  stuSs,  of  the  obvious 
necessity  for  the  exercise  of  economy  on  rubber  estates, 
of  the  increasing  area  under  rubber  and  the  large  quan- 
tities of  kernels  obtainable,  it  is  highly  desirable  that  seri- 
ous efforts  should  be  made  to  organise  the  collection  of 
Para^ruu^cr  seed  wherever  it  is  likely  to  prove  at  all 
[irofitable,  and  so  prevent  waste  of  material  which  is  un- 
doubtedly of  appreciable  value. 


EXHIBITS  AT  THE  INTERNATIONAL 
AIRCRAFT  EXHIBITION  IN  LONDON. 

The  Si.xth  Interuatiuiial  Acre  ii^xhibition,  being  held  at 
Ulynipia  as  this  issue  goes  to  press,  is  lield  when  the 
aucrait  industry  is  in  a  state  01  transition.  Many  have 
questioned  the  wisUoiu  ol  Uoldiug  an  exhibition  at  such  a 
lime.  I'  rom  a  commercial  and  trading  point  of  view  such 
a  view  may  be  accurate  enough,  and  the  comparatively 
small  number  of  machines  and  engines  exhibited  gives  point 
to  such  criticism.  In  other  respects,  however,  the  pro- 
motors,  the  Society  of  British  Aircraft  Constructors,  have 
been  well  advised,  and  mucli  indirect  benefit  will  result 
from  the  exhibition.  The  display  of  exhibits  is  sufficiently 
representative  to  show  tliat  Great  Britain  is  more  than 
maintaining  her  position  in  the  industry.  They  will  do  not 
a  little  to  lamiliarisc  business  circles  and  the  public  gene- 
rally with  aircraft  and  to  give  a  clear  idea  of  tlie  advances 
which  have  been  made  in  construction  and  design  since 
1914,  when  the  last  exhibition  of  the  kind  was  held  in 
Loudon.  'I'he  exhibition  is  also  well  calculated  to  increase 
knowledge  ot  and  confidence  in  aviation  for  commercial 
purposes.  From  these  points  of  view  the  exhibition  may 
be  held  not  only  as  having  been  justified  but  as  proving 
successful. 

A    TORPEDO-CARRVINQ    SHIP  AEROPLANE. 

Several  ot  the  macluues  shown  in  the  more  important 
exhibits,  such  as  those  of  Messrs.  Vickers  and  the  Handley- 
Page  Co.,  have  already  been  described  at  length  in  this 
journal.  Attention  may  therefore  be  directed  to  those 
machines  comparatively  new  or  little  known.  Amongst  sucli 
IS  the  "  Swift  "  torpedo-carrying  ship  aeroplane  by  the 
Blackburn  Aeroplane  and  Motor  Co.,  J^td.,  of  Leeds,  Official 
permission  to  exhibit  it  has  been  granted  on  condition  that 
certain  special  equipment,  notably  the  torpedo  gear,  is  not 
shown,  and  for  an  equal  reason  this  gear  cannot  be 
described.  Hence  the  machine  exhibited  may  be  regarded 
simply  as  a  ship  aeroplane  of  high  performance  and  high 
load-carrying  capacity.  As  a  ship  aeroplane,  the  "  Swift  " 
IS  fitted  with  airbags  for  fiotation  in  the  event  of  forced 
landing  at  sea  and  with  wheels,  automatically  removable  in 
the  air,  to  render  such  landings  safe.  Slings  tor  hoisting 
aboard  ship  are  also  fitted.  To  facilitate  stowage  on  ship- 
board the  machine  folds  its  planes,  and  the  folding  gear 
is  of  interest  not  only  for  its  sound  mechanical  design  but 
also  because  it  is  the  first  gear  to  allow  the  folding  of 
staggered-planes ;  this  permits  an  appreciable  improvement 
of  the  pilot's  view  and  a  slight  increase  in  performance. 
Safety  from  fire  has  also  received  attention.  The  engine 
installation  is  cut  off  by  a  fire-proof  bulkhead  from  the 
remainder  of  the  fuselage.  The  main  fuel  tank  is  of  the 
self-sealing  type,  petrol  being  thence  pumped  positively 
to  a  small  gravity  tank  in  the  upper  plane.  From  the 
standpoint  of  efficiency  in  performance  the  design  is  best 
judged  on  the  figures  appended  which  have  been  forwarded 
10  us  by  the  makers. 

Span  (open),  48  ft.  G  in. ;  span  (folded),  17  ft.  G  in.  ; 
length,  3o  It.  (j  in.;  height,  12  ft.;  engine,  450  h.p.  Napier; 
total  weight,  fully  loaded,  (j,000  lbs.;  useful  load  (including 
crew  but  not  fuel),  1,975  lbs.;  fuel  capacity,  4  hours  full 
power ;  mainplane  area,  720  sq.  ft. ;  full  speed,  98  knots ; 
landing  speed,  43  knots ;  getting  off  speed,  40  knots ;  run 
to  unstick,  40  yds.  in  20  knot  wind ;  range,  392  nautical 
miles ;  rate  of  climb,  850  ft.  per  min. ;  service  ceiling, 
15,000  ft. 

MESSRS.    BEARDMORE'S  EXHIBITS. 

The  main  exhibits  on  Messrs.  William  Beardmore's  stand 
are  two  specimens  of  the  firm's  peace-time  aircraft,  the 
W.B.2  and  the  W.B.IO. 

The  former  is  a  two  or  three  seater,  27  ft.  long  with  a 
span  of  35  ft.,  fitted  with  a  Beardmore  Aero  engine  of  160 
or  200  h.p  as  desired.  The  weight  fully  loaded  is  2,500  lbs., 
of  which  1701-340  lbs.  is  available  as  "  useful  "  load,  i.e.,  the 
equivalent  of  two  passengers  and  average  luggage.  The 
maximum  speed  with  a  IGO  h.p.  engine  is  107  m.p.h.,  which 
is  distinctly  good  for  a  commercial  machine  of  such 
moderate  power.  The  cruising  range  at  a  low  altitude  is 
over  400  miles,  while  petrol  consumption  works  out  at 
9  miles  to  the  gallon.  From  the  pilot's  point  of  view  an 
important  refinement  is  the  counteraction  of  propeller 
torque  by  lateral  adjustability  of  the  rndder  fin,  which  may 
be  set  beforehand  so  that  in  normal  flight  the  pilot  can 
take  his  feet  off  the  rudder  with  safety. 

The  W.B.IO  is  interesting  as  being  the  actual  machine 
which  the  firm  is  entering  for  the  Air  Ministry  Competi- 
tion, to  take  place  this  year.  It  has  a  long  range — which 
makes  for  good  average  speed  on  long  journeys  of  several 
stages — and  the  very  low  landing  speed  of  40  m.p.h.,  which 
contributes  towards  both  safety  and  economy  in  the  matter 
of  aerodrome  space.  Though  the  machine  shown  has  wings 
partially  of  wood  the  final  entrant  will  be  of  all-metal 
construction,  and  it  is  interesting  to  Dot«  that  .the  average 
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loading  works  out  at  almost  25  per  cent,  less  than  that  of 
a  standard  wooden-framed  aeroplane.  The  wings  fold 
back  so  that,  though  having  a  span  of  46  ft.  when  ready 
for  flight,  the  AV.B.IO  ocinipieo^  a  hangar  only  20  ft.  wide  by 
30  ft.  long  and  13  ft.  high.  The  useful  load  is  200-500  lbs., 
ftnd  accommodation  is  provided  for  one  passenger  in  front 
of  the  pilot.  The  maximum  speed  of  this  machine  is 
91  m.p.h. 

On  Beardmore  aeroplanes  the  main  petrol  tank  is  in  the 
fuselage  with  a  small  "  service  "  tank  concealed  in  the 
centre  of  the  top  plane.  The  fuel  is  raised  by  a  wind- 
driven  pump  to  the  service  tank,  whence  it  flows  by  gravity 
to  the  carburetter,  any  surplus  being  returned  by  an  over- 
flow pipe  to  the  main  tank.  This  arrangement  obviates 
the  drawbacks  of  a  pressure  and  gravity  systems. 

Mention  should  be  made  of  the  pilot's  cockpit  starting 
gear  for  Beardmore  engines,  which  is  fitted  to  all  their 
machines  and  is  complete  and  efficient  in  operation. 

The  famous  160  h.p.  Beardmore  Aero  engine  is  also  shown 
■eparately  on  this  stand.  It  may  be  recalled  that  Sir 
William  Beardmore  re-purchased  from  the  Disposal  Board 
its  entire  stock  of  new  Beardmore  engines,  confident  that 
they  were  the  right  type  for  commercial  flying.  Already 
the  Beardmore  Aero  engine  has  become  standard  on  several 
of  the  chief  British  commercial  aircraft,  and  has  also  been 
put  to  several  unconventional  uses  with  great  saccess,  guch 


actual  flight  the  machine  has  registered  a  speed  of 
134  m.p.h.  with  a  cruising  speed  of  over  100  m.p.h.  with 
engines  at  little  more  than  half  throttle.  In  "  taking  off  " 
the  amount  of  run,  after  the  engines  were  let  out,  was  less 
than  180  yards,  and  a  similar  space  was  sufficient  for  the 
run  after  landing.  The  climbing  -powers  of  this  machine 
are  also  exceptionally  good.  The  fact  that  it  is  fitted  with 
four  engines  and  could  maintain  flying  speed,  if  necessary, 
with  only  two  of  them  in  action  also  ensures  reliability. 

The  "  Bristol  "  3-seater  coupe  touring  machine  shown 
is  calculated  to  make  an  appeal  to  commercial  users.  The 
Siddeley  Puma  engine  is  installed,  a  six-cylinder  vertical 
water-cooled  engine  developing  246  b.h.p.  at  its  full  normal 
revolutions  of  1,400;  it  may  safely  be  run,  for  short  periods, 
up  to  1,500  revs.,  at  which  the  power  developed  is 
255  b.h.p.  Dual  ignition,  by  two  six-cylinder  magnetos, 
is  fittecl.  Two  Claudel  Hobson  carburetters  are  supplied; 
these  carburetters  are  made  with  an  "  altitude  adjust- 
ment," which  is  useful  for  preserving  a  correct  mixture 
at  great  heights.  It  is  unnecessary  below  10,000  ft.  A 
nose  radiator  is  fitted  between  the  fore  end  of  the  engine 
and  the  air  screw,  fitted  with  Venetian  blind  type  shutters. 
The  setting  of  the  "  fixed  "  tail  plane  is  Adjustable  by  hand 
lever,  and  a  glanro  at  the  hand  lever  shows  the  tail  setting. 

Messrs.  Thos.  Firth  and  Sons,  Ltd.,  of  Sheffield,  a  firm 
closely  associated  with  aviation    since   its    earliest  days, 


as  the  driving  of  factory  plant,  for  which  its  low  running 
costs  make  it  an  extremely  economical  investment. 

Other  Beardmore  exhibits  include  models  of  R.34,  the 
giant  rigid  airship  of  Atlantic  flight  fame,  built  in  their 
Airship  Construction  Works  at  Inchinnan;  of  H.M.S. 
Argus,  built  in  their  Dalmuir  Yard — the  first  "  floating 
aerodrome''  designed  for  the  British  Navy  for  carrying 
aeroplanes  at  sea;  and  of  the  firm's  lO-seater  4-engined 
amphibian  flying  boat,  type  W.B.  IX,  which  will  be 
entered  for  the  Air  Ministry  1920  Competition. 

Messrs.  Beardmore  alfio  show  a  section  of  a  passenger 
far  such  as  it  is  proposed  to  use  on  the  R.36  type  of  rigid 
airship  for  commercial  flying. 

Besides  those  shown  at  the  exhibition  the  firm  have  also 
brought  out  sevfiral  other  useful  types  of  aeroplanes  of 
various  sizes,  including  an  all-metal  single-seater  sporting 
machine  and  touring  biplane,  and  a  large  double-fuselage 
biplane. 

Among!it  the  largo  aeroplanes  constructed  to  provide  a 
high  sp'''d  machine  capable  of  carrying  a  considerable  load 
of  passengers  and  cargo  in  addition  to  fuel  for  a  lengthy 
flignt  the  "  Bristol  "  Pullman  Triplane,  shown  at  the 
«>xhibition  bv  the  Bristol  Aeroplane  Co.,  occupies  a  special 
position,  Tfiis  machine  was  referred  to  some  time  back  in 
these  pages,  and  the  manufacturers  inform  us  that  during 


show  a  full  range  of  their  products  which  apply  to  the 
industry,  including  stampings,  bars,  sheets,  test  pieces, 
bends,  etc.,  in  carbon,  nickel,  chrome  vanadium  and  nickel 
chrome  steels,  both  oil  and  air  hardening.  Examples  are 
.shown  of  steel  pressings  for  aero  engine  cylinders  and  of 
the  four  and  six-throw  crankshafts  in  nickel  chrome  steel. 

The  exhibits  of  Messrs.  Rubery,  Owen  and  Co.,  of 
Darlaston,  illustrate  the  tendency  in  aeroplane  construction 
to  employ  metal  instead  of  wood  for  all  important 
structural  parts  of  aeroplanes.  The  firm  caters  for  this 
development  as  they  have  done  for  the  motor-car  industry, 
producing  component  parts  in  metal,  leaving  the  construc- 
tion to  the  builders  of  the  machines. 

Messrs.  Bruntons,  of  Musselburgh,  Scotland,  show 
examples  of  their  high  tension  solid  and  stranded  wires  for 
aeroplane  construction,  also  of  streamline  wires  and  tie 
rods  with  end  fittings,  wire  strainers,  locking  plates,  etc. 

A  similar  exhibit  is  also  made  by  Messrs.  Bullivant  and 
Co.,  Ltd.,  of  London,  and  Messrs.  Marconi's  Wireless 
Telegraph  Co.,  Ltd.,  showed  a  special  display  of  their 
wireless  equipment  for  the  aircraft  industry. 

Although  sii  few  ooinpicle  machines  are  on  view  a  very 
wide  range  of  accessories  and  e(|urpn)ent  is  assembled,  which 
adds  greatly  to  the  interest  of  the  exhibition,  which  will 
close  on  the  20th  inst. 
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THE  VAUGHAN  ELECTRIC  BLOCK. 

On  many  occasions  recently  attention  has  been  drawn  n 
these  pages  to  the  largo  demand  existing  in  the  Far  East 
for  improved  appliances  to  assist  in  the  mechanical 
handling  of  goods.  At  nearly  all  larger  industrial  com- 
mercial centres  the  need  for  such  plant  is  evident,  and  in 
e'ertain  instances  serious  delay  and  much  complaint  have 
arisen  through  the  lack  of  modern  methods  and  equipment. 

Miany  types  of  plant  have  been  described  in  this  journal, 
the  installation  of  which  wouW  be  calculated  to  better  the 
position.  The  particulars  now  given  relate  to  the  Vaughan 
Electric  Block,  manufactured  by  the  Vaughan  Crane  Co., 

Ltd.,  of  Openshaw,  IVfan- 
chester.  This  block  con- 
stitutes a  reliable,  self- 
contained  and  power- 
driven  hoist,  which  can 
be  slung  up  anywhere, 
ready  for  instant  use  on 
the  connection  of  a 
flexible  supply  cable. 
The  application  of  elec- 
tricity in  this  form  to 
hoist  loads  for  which 
hitherto  in  the  Ear  East 
only  hand-power  blocks 
have  been  available, 
renders  possible  a  most 
important  economy  of 
labour  and  a  great  saving 
of  time,  with  consequent 
reduction  of  costs  and  in- 
creases of  output.  The 
varied  classes  of  work  to 
which  it  has  already  been 
applied  and  the 
numerous  repeat  orders 
which  the  makers  state 
they  have  received,  tes- 
tify to  its  great  utility, 
whether  employed  at  a  fixed  point,  as  shown  in 
Fig.  1,  or  suspended  from  an  overhead  travelling 
trolley  or  crane,  as  shown  in  Fig.  2.  A  particularly  useful 
installation  of  the  electric  block  is  in  connection  with  the 
wall  jib  crane,  of  which  an  illustration  is  given.  Such 
cranes  admirably  meet  the  requirements  of  many  situations 
where  otherwise  ordinary  hand  cranes  only  could  be 
employed.    The  electric  block  furnishes  the  lifting  power 


Fig.  1.  Electric  Block  with  top 
suspension  hook  for  hanging 
on  to  an  existing  structure. 


The  standard  specification  of  the  electric  block  shows  that 
the  body  forms  a  containing  case  and  oil  bath  for  the  worm 
gear.  The  motor  is  a  totally  enclosed,  reversing,  crane 
type,  of  half-hour  rating,  temperature  rise  90  deg.  Fah., 
and  capable  of  dealing  repeatedly  with  the  full  load.  The 
brake  is  automatically  applied  and  held  on  at  all  times, 
except  when  released  by  starting  the  motor  for  hoisting  and 
lowering.  The  controller  is  of  the  enclosed  driven  type. 
The  operating  gear  is  fitted  with  automatic  return  to 
"  off  "  position,  ensuring  stoppage  of  motor  and  application 
of  brake  whenever  hand  cords  are  released.  The  blocks  are 
standardised  in  three  frame  sizes,  each  of  which  is  su])plied 
in  two  or  more  reefings  of  rope  to  suit  different  maximum 
loads  as  follows:  — 

Working  Load. 
With  2  falls    With  4  falls    With  6  falls 
of  rope.         of  rope.  of  rope. 

Frame  A    5  ton  1  ton 

Frame  B    1  ton  2  tons  — 

Frame  C    I5  tons  3  tons  4^  tons 

Enquiries  for  the 
electric  blocks  should 
state:  —  Maximum 
load ;  height  from 
floor  to  point  of  sus- 
pension ;  voltage  of 
electric  supply ;  also 
phases  and  period- 
icity, if  alternating 
current*;  class  of 
work  to  be  done. 

For  electric  blocks 
and  trolleys: — Maxi-. 
mum  load ;  height 
from  floor  to  under- 
side of  track  ;  voltage 
of  electric  supply ; 
also  phases  and 
periodicity,  if  alter- 
nating current*;  sec- 
tion of  runway  track 
girder;  minimum 
radius  of  curves  in 
track,  if  any ;  class 
of  work  to  be  done. 

For  overhead  travelling  cranes : —Maximum  load;  voltage 
of  electric  supply;  also  phases  and  periodicity,  if  alter- 
nating current*;  class  of  work  to  be  done;  span  between 


Fig.  3.  Block  with  Electric  Travel- 
ling Gear,  control  being  effected 
by  depending  cords.  In  another 
type  control  is  obtained  from  a 
drivers  cage. 


FTg.  2.  Electric  Block  with  Bogie  type  Trolley  for 
passing  round  curves  of  short  radius. 

which  is  the  function  of  a  liand  crane  entailing  the  greatest 
amount  of  labour,  the  effort  required  to  operate  the  other 
movements  being  comparatively  insignificant.  If  required 
the  travelling  gear  of  the  electric  block  can  be  arranged 
for  electric  operation,  control  being  effected  cither  by 
depending  cords  or  from  a  driver's  cage.  This  is  usually 
considered  necessary  where  the  runway  track  is  of  very 
considerable  length  and  where  much  travelling  to  and  fro 
is  contemplated.  For  electric  runway  hoists  to  deal  with 
the  heaviest  class  of  service  the  makers  recommend  their 
two-motor  electric  trcUey  hoist. 


Fig.  4.  Electric  Block  fitted  to  Wall  Jib  Crane. 


centres  of  gantry  rails;  height  from  floor  to  gantry  rail 
level;  end  clearance  between  centre  of  gantry  rail  and  wall 
at  each  end;  headroom  from  top  of  gantry  rail  to  underside 
of  roof  principal. 

For  wall  jib  cranes : —Maximum  load;  voltage  of  electric 
supi)ly  ;  also  phases  and  periodicity,  if  alternating  current*  ; 
class  of  work  to  be  done ;  maximum  effective  radius ;  height 
from  floor  to  underside  of  jib;  character  of  wall  or  pillar 
to  which  crane  is  to  be  bolted. 


*A.C.  supply  2-pha8e  or  3-phase  only. 
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MACHINERY   EXHIBITS  AT  THE 
ROYAL  AGRICULTURAL  SHOW. 

The  seTenty-nmth  annual  exhibition  of  the  Royal 
Agricultural  Society  of  England,  just  held  at  Darlington 
has  been  notable  by  the  number  and  variety  of  its 
machinery  exhibits.  They  probably  constituted  a  record. 
Each  year  such  exhibitions  become  more  important  to  Far 
Eastern  markets  as  the  potential  machinery  requirements 
of  these  centres  develop  into  actual  demands.  In  certain 
directions,  moreover,  conditions  in  agriculture  in  the  Far 
East  have  changed  during  the  last   few  years,   and  the 


Daimler  End-Tipping  Lorry. 

demand  for  plant  is  no  longer  limited  to  the  requirements 
of  small  individual  farms  with  their  limited  possible 
purchasing  power.  This  fact  enhances  the  interest  and 
importance  of  the  Royal  Show  exhibits  for  tlie  Far  East, 
and  machinery  which  until  recently  would  have  been 
regarded  as  too  complicated  and  unsuited  in  scope  for  the 
East  is  becoming  now  a  sound  business  and  economic 
proposition  for  this  part  of  the  world. 

The*  commercial  motor  vehicle  and  means  of  mechanical 
transport  generally  were  particularly  well  represented. 
The  steam  lori-y  and  steam  tractor  for  general 
haulage  work  were  strongly  in  evidence.  This  _ 
method  of  transjxjrt  is  well  holding  its  own. 
and  its  extended  ii«e  seems  assured  as  rubber 
tyres  are  more  generally  employed.  Messr*^. 
Clayton  and  .Shiittleworth,  iitd.,  Lincoln,  in- 
clude in  an  exhibit  of  traction  and  portable 
steam  engines,  a  .5-ton  .steam  wagon  mounted 
on  rubber  tyres  and  fitted  with  a  media rii- 
cally-r.j.erated  tijjping  lK)dy.  The  tipping 
mechanism  consists  of  two  slrong  screws  with 
nuts  having  journals  which  work  in  brack;'ts 
secured  to  the  underside  of  the  body.  Rollers 
are  attached  to  the  body,  which  engage  witli 
inclined  channels  during  the  process  of  tip- 
ping. The  tipping  gf-ar  is  riporated  through  h 
clutch  and  side  shaft  from  the  engine  of  the 
motor. 

Many  fine  exhibits  were  made  by  firms  asso- 
ciated with  Agricultural  and  General  Engi- 
neers, Ltd.,  of  London,  the  total  area  of  the 
combined  exhibits  aggregating  .34,.'5f)<')  sq.  feet. 
Among  thes<!  .Messrs.  Kichard  Garrett  euid 
.Sons,  Lid,,  of  ficiston  showed  a  .Si-ton  rubber- 
tyred  electric  vehicle,  also  a  .5-ton  ruhlier- 
tyre<J  f^team  wngon.  A  steam  tiactor  was 
also  shown  by  .VFr-ssrs.  Aveling  and  I'orti-r, 
I>td.,  of  Rochester,  and  road  locomotives  by 
.Vlfjssrs.  Chas.  Burreli  and  Sons,  Ltd.,  of 
Thetford,  the  c/)mbined  display  being  thus 
representative  of  modern  practice  in  sleatn  iiiid 
electric  traction.  Pfrrhaps  the  most  interesting  exhibit  on 
this  stand,  from  the  point  of  view  of  the  agriculturist,  is 
the  Blackstone  Creeper  Track  Oil  Tractor  fwhich  incident- 
ally is  enterod  for  the  Royal  Agricultural  Society's  Silver 
Medal),  and  is  designed  to  be  convertibh;  to  road  vvlie(?ls 
if  required.  The  engine  starts  instantly  on  paraffin,  nr) 
petrol  or  lamps  being  used,  is  arrange<l  for  driving 
machinery  by  belt  and  is  fitted  with  an  adjustable  governor. 
Three  forward  sjjeefh  and  reverse  enable  the  maf:hine  to 
he  nswv]  for  either  road    or    farm    work,    the  normal  or 


ploughing  speed  being  a  direct  drive.  The  specified  power 
developed  is  25  b.h.p.  Messrs.  Blackstone  had  no  fewer 
than  16  sizes  of  their  oil  engines  on  view.  Electric  lorries 
for  the  road  were  also  shown  by  Messrs.  Ransomes,  .Sims 
and  Jefferies,  Ltd.,  of  Ipswich,  the  same  firm  also  exhibit- 
ing a  compound  steam  tractor.  Messrs.  Walker  Bros., 
Ltd.,  of  Wigan,  exhibited  types  of  their  40  h.p.  thirty- 
seater  char-a-banc,  short  wheelbase  petrol  end-tipping 
lorry  and  4-ton  tipping  wagon  with  engine-operated  tipping 
gear.  A  5-ton  compound  steam  tractor  was  shown  by 
Messrs.  Ruston  and  Hornsby,  Ltd.,  of  Lincoln.  Whilst 
most  of  the  commercial  vehicles  shown  were  large  capacity 
wagons,  in  nearly  every  instance  the 

  makers    also    build    small  capacity 

vehicles,  for  which  there  is  a  growing 
demand  in  the  Far  East.  The  Aus- 
tin Co.,  of  Birmingham,  showed  their 
new  30-cwt.  petrol  lorry ;  also  their 
automatic  generating  set  and  farm 
tractors,  which  will  be  described  in 
the  next  issue  of  this  Journal.  A 
'2A-ton  gear-driven  side-tipping  wagoii 
was  exhiliited  by  Tilling-Stevens 
M-otors,  Ltd.,  of  Maidstone.  Messrs. 
.J.  and  E.  Hall,  Ltd.,  of  London  and 
Dartford,  showed  a  3-ton  Hallford 
petrol  lorry.  Types  of  reconditioned 
lorries  acquired  from  the  Government 
were  also  on  view  on  this  stand,  and 
on  the  stands  of  a  few  other  exhibi- 
tors. Mes.srs.  Hall's  vehicles  range 
from  30  cwt.  to  5  tons  capacity.  The 
firm  has  an  excellent  record  of  relia- 
bility for  its  vehicles,  its  latest  stati.s- 
tics  in  this  respect  relating  to  a  5- 
ton  vehicle  which  gives  the  remark- 
able mileage  of  19.477  miles  ran  in 
one  year's  work  with  a  total  load  car- 
ried of  2,730  ton.s,  with  only  three 
working  days  off  during  the  year. 
The  Daimler  Co.,  Ltd.,  of  Coventry,  exhibited  a  motor 
char-a-banc  fitted  with  giant  pneumatic  tyres,  and  ond- 
tipping  lorry  with  hydraulic  hoisting  gear,  as  illustrated. 

The  quality  of  tlie  British  agricultural  tractors  exhibited 
was  excellent.  The  self-lift  tractor  ploughs  formed  a 
section  of  interest,  as  the  automatic  lift  dispenses  with 
the  extra  attendant  required  to  operate  a  riding  plough. 
Messrs.  J.  and  H.  McLaren,  Ltd.,  of  Leeds,  displayed  for 
the  first  time  their  double  motor  windlass  ploughing  and 
cultivating  tackle,  illustrations  of  which  are  given.  The 


Details  of  Hydraulic  Hoisting  Gear  fitted  to  Daimler  Lorry. 


pririr'iple  of  this  is  the  same  as  in  tlie  steam  double  engine 
system,  in  which  one  engine  is  placed  on  each  headland, 
and  the  implement  is  hauled  backward  and  forward 
between  them  by  means  of  steel  ropes.  The  only  differ- 
ence! is  that  instead  of  a  heavy  steam  engine-  coniparativ(>ly 
light  motor  windlasses,  worked  by  ])etrol<nim  or  jiaraflin 
crrgines,  are  employed.  Messrs.  Mcf/an-n's  ar-rangenu-nt 
secures  on(!  engine  being  stopped  while  the  other  is 
(Milling,  the  i<lle  engine  on  tlu?  aiqjroach  of  the  i)lough  or 
other  imjdement  to  the  operating  engine  being  stai'ted  by 
a  sfdf-stai'ting  gear  worked  from  th(!  tail  rojio  going  out. 
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The  engines  are  also  adapted  for  working  machinery  by 
belt  and  for  road  travelling  for  transport  purposes. 

The  Saunderson  Tractor  and  Implement  Co.,  Ltd.,  of 
Bedford,  exhibited  a  23-25  b.h.p.  universal  tractor  with 
5-6-ton  trailer  and  two-  and  three-furrow  ploughs  for  tractor 
work.  Messrs.  Leyland  .Motors,  Ltd.,  made  a  good  display 
of  their  steam  and  petrol  vehicles,  including  motor  fire- 
engine,  single-deck  bus,  and  char-a-banc.    This  company's 


of  steel  of  which  the  wheels  and  axles  are  made,  hold  a  wide 
field.  Wheels  fastened  by  Hadfield's  special  "  Lock-fast  " 
method  on  axles,  and  loose  wheels,  including  some  in  patent 
"  Era  "  manganese  steel  were  shown.  Colliery  tvibs, 
both  wooden  and  steel,  were  included,  with  the  "  Sylat  " 
prop  withdrawer,  the  Wilde  &  Petrie  tub  controller,  and  a 
special  tub  greaser,  all  coming  within  the  description  of 
labour-saving  machinery,  rollers  and  pulleys,  with  stands 

and  frames,  together  with 
pedestals  of  the  bolt,  open  and 
hook  designs.  Locomotive 
centres,  wagon  centres,  horn 
blocks,  ramps,  axle  boxes,  etc., 
form  another  branch  wherein 
the  reputation  of  the  firm's 
special  steel  castings  stands 
very  high,  a  remark  applying 
with  equal  truth  to  bridge 
castings,  dredger  tumblers,  as 
well  as  to  such  items  as  gear- 
ing, etc.,  for  agricultural 
machinery. 

For  all  parts  of  machines 
that  ai'e  su))jected  to  excessive 
wear  and  tear,  Messrs.  Had- 
fields  still  claim  pride  of  place 
for  their  ]jatent  "Era"  man- 
ganese steel,  every  care  being 
taken  to  ensure  the  material 
keeping     pace    with  ])rogres- 


list  of  representative.^ 
now  includes  agents  at 
Rangoon  and  Java. 

Messrs.  Hadfields, 
Ltd.,  of  Sheffield, 
showed  a  much  wide! 
range  of  exhibits  than 
has  been  their  previous 
custom.  Generally 
speaking,  in  the  past 
they  have  confined  their 
attention  to  stone 
crushing  machinery, 
but  in  the  present  case 
they  exhibited 
machinery,  castings 
and  forgings  which  are 
typical  of  the  general 
scope  of  their  manufactures.  The  "  Hecla  "  disc 
crusher,  seen  on  the  stand,  occupies  a  foremost 
l^ositiou  as  a  medium  for  secondary  reduction  in 
obtaining  a  moderately  coarse  proauct.  The  24  in. 
s;ze  is  capable  of  '  accepting  pieces  up  to  5  in. 
by  4  in.  by  2\  in.  and  reducing  them  at  the  rate 
of  about  15  tons  an  hour  down  to  |-in.  ring  material.  In 


Illustrating  Messrs,  J. 


and  H.  Mc 
Tackle, m 


Laren's  Double  Motor  Windlass  Ploughing  and  Cultivating 
entioned  on  the  preceding  page. 

sive  scientific  research.  Their  stand  included  many 
articles  in  this  steel,  such  as  jaw  faces,  toggles,  cheek  plates 
for  jawbreakers,  shells  for  crushing  rolls,  dredger  bucket 
pins,  bushes  and  links,  barrow  wheel  as  used  for  the 
charging  of  furnaces,  mandrels  for  tube  drawing,  navvy 
digger  teeth,  etc.,  etc.  Tool  steel,  drill  steel  and  auto- 
mobile parts  made  of  the  firm's  special  steels,  are  included, 
as  well  as  shovels,  forks,  picks  and  general  contractors' 
tools. 

Messrs.  E.  E.  &  F.  Turner,  of  Ipswich,  in  their  exhibit 
of  flour-milling  machinery  showed  their  free  swinging  and 
self-balancing  plansifter ;  and  Messrs.  Howard,  of  Bedford, 
had  some  forty-five  examples  of  their  ploughs,  cultivators, 
and  other  products  on  view.  Both  the  last  mentioned  firms 
are  associated  with  Agriciiltural  and  General  Engineers, 
Ltd. 


Saunderson  23-25  b.h.p.  Post-War  Model  "Universal" 
Tractor.  Designed  to  work  on  paraffin.  Two-cylinder 
engine  with  enclosed  governors,  half  compression  for 
ease  in  starting.  Three  speeds  forward  and  one 
reverse. 


the  process  a  remarkably  cvibical  sample  is  produced,  which 
forms  ideal  medium  for  "  top  dressing,"  as  needed  for  road 
maintenance.  Amongst  a  variety  of  appliances  for  col- 
lieries and  mines,  Messrs.  Hadfields  sTiowed  many  patented 
specialities.  They  have  long  been  associated  with  the  Row- 
botham  self-oiling  wheels  and  axles,  which,  by  reason  of  the 
efficiency  of  the  lubricating  mechanism  and  the  high  grade 


Mr.  William  Boyd,  general  manager  of  Swan,  Hunter 
and  Wigham  Richardson's  shipyard  at  Wallsend,  has  been 
appointed  managing-director  of  Workman,  Clark  and  Co., 
shipbuilders  and  engineers,  Belfast. 

The  death  is  announced  of  Mr.  E.  H.  Smith.  He  had 
been  associated  with  N.  Hingley  and  Sons,  Ltd.,  Nether- 
ton  Ironworks,  Dudley,  for  48  years,  and  became  a  direc- 
tor of  the  firm  some  years  ago. 

Acting  on  medical  advice,  Mr.  Dudley  Docker  has  re- 
signed his  seat  on  the  boards  of  Vickers,  Ltd.,  the  Metro- 
politan Carriage,  Wagon,  and  Finance  Co.,  and  the  Patent 
Shaft  and  Axletree  Co. 

Mr.  R.  Eddison  has  resigned  both  his  chairmanship  of 
the  board  of  directors  and  his  seat  on  the  board  of  Davy 
Bros.,  Ltd.,  of  Sheflfield,  because  of  advancing  years  and 
ill-health.  Mr.  Eddison  had  been  a  directoi-  of  the  com- 
pany for  24  years  and  chairman  for  15  years.  Sir  William 
H.  Ellis  has  been  elected  chairman  of  the  company.  Mr.  A. 
Peech,  of  the  firm  of  Steel,  Peech  &  Tozer,  Ltd.,  has  been 
elected  a  director. 
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A  NEW  TWO-STROKE  MOTOR  CYCLE 

Messrs.  Sanders,  Rehders  A  Co.,  Ltd.,  of  London  and 
Manchester,  inform  us  that  they  have  placed  on  the  market 
the  ■■  Sarco-Reliance "  two-stroke  motor  cycle,  illustrations 
of  which  are  here  given.  The  price  at  which  this  bicycle 
is  siipplied  for  export  should  enable  it  to  be  retailed  in  the 
Far  East  at  a  figure  which  will  compare  very  favourably 
indeed  with  the  cost  of  high-grade  machines  of  British 
manufacture ;  and  in  view  of  the  popularity  which  motor 
cycling  has  obtained  in  the  Far  East  a  wide  market  should 
be  available  for  the  new  machine.  In  Shanghai,  indeed, 
the    latest  mode  of  conveyance  is  a  motor-cycle  with  a 


The  ■■  Sarco-Reliance  '  Motor  Cycle. 

ricsha  attached  to  it.  The  driver  sits  in  the  usual  place 
on  the  cycle  with  the  ricsha  coolie  just  behind  him,  and  a 
passenger — generally  a  lady — sits  in  the  ricsha. 

The  neat  appearance  the  cycle  makes  is  indicated  in  the 
smaller  illustration  accompanying  this  notice,  and  first-class 
equipment  is  supplied  with  the  machine.  An  "  Endurance  " 
two-stroke  engine,  single-cylinder  unit,  is  installed,  bore 
70  m,m,  stroke  70  m/m,  equalling  269  C.C.,  and  giving 
2j  horse-power.  During  recent  years  the  two-stroke  engine 
has  made  substantial  headway,  and  in  selecting  this  type, 
Messrs.  Sanders,  Rehders  &  Co.  have  probably  correctly 
judged  the  trend  of  future  development.    It  is  not  neces- 


Type  of  Two-stroke  Engine  Installed— 2|  h.p. 

aary  here  to  dis<;u!*h  the  merits  of  the  two-stroke  against 
the  four-stroke  engine.  This  is  a  question  the  purchaser 
must  d<5cide  for  hirriHelf.  In  the  present  instance  the 
engine  installed  certainly  ha«  the  advantage  common  to 
most  twf)-»troke  types  of  robu.st  (ons-.triietion  and  greater 
power  for  less  weighr,  and  initial  cxyHi.  The,  A.M.A.C.  car- 
buretter is  fitted,  also  C.A.V.  magneto  and  handle-b.ar  con- 
trol. The  machine  is  e<(iiipped  with  two-speed  geiir  and 
frfficient  kick  starter  with  hand  clutch,  but  the  cycle  can  also 
b«  supplier]  without  kick  starter  or  with  singlivspced  gear 
•t  re/Jucwl  prices.    Trarismission  is  by  belt  and  chain-cum- 


belt.  Sight  drip-feed  lubrication  is  supplied,  and  the  tank 
has  two  compartments,  two  caps  and  j^etrol  tap,  fitted  with 
lubricator.  The  choice  is  given  of  first-class  makes  of  tyres, 
saddle,  etc.  The  machine  contains  no  novelties.  It  is 
sturdily  constructed  on  conventional  lines,  and  it  is  claimed 
for  the  machine  that  it  will  compare  favourably  on  the 
open-road  and  in  hill-climbing  abilities  with  other  more 
expensive  motor  cycles. 


POWER  ALCOHOL. 

A  year  ago  the  report  of  the  official  Inter-Departmental 
Committee  in  London  was  published  in  this  Journal  on 
the  production  and  utilisation  of  alcohol  for  power  and 
traction  purposes.  Since  that  time  much  consideration  has 
been  given  the  matter,  and  although,  unfortunately,  no 
definite  action  has  been  taken  on  any  very  general  scale, 
information  on  the  subject  is  more  general  and  far  reach- 
ing. Industry  is  also  nearer  the  threatened  shortage  of 
petrol  than  a  year  ago,  and  this  is  hastening  progress.  It 
is  now  unquestionable  that  the  demand  for  the  fuel 
exceeds  the  supply,  not  only  in  Great  Britain,  where  the 
price  compares  favourably  with  other  countries,  but 
throughout  the  world  generally.  A  very  large  proportion 
of  the  Far  East  is  rich  in  the  vegetable  produce  essential 
for  the  production  of  power  alcohol.  It  is  believed  that 
its  possibilities  in  this  direction  could  be  rapidly  developed, 
and  that  a  valuable  opportunity  is  offered  the  Far  East 
by  the  industrial  requirements  of  other  countries.  If  such 
development  is  delayed  too  long  the  Far  East  may  find 
itself  forestalled  as  a  supplier  of  raw  materials  to  make 
alcohol.  Already  in  Natal,  South  Africa,  always  one  of  the 
most  enterprising  of  British  colonies,  a  mixture  has  been 
patented  under  the  name  of  "  Natalite,"  containing  60  per 
cent,  of  alcohol  and  39  per  cent,  of  ether,  to  render  the 
spirit  more  volatile,  and  small  quantities  of  arsenious  acid 
and  ammonia  gas.  Ether  itself  is,  of  course,  easily  manu- 
factured from  alcohol.  Certain  materials  comprising 
mainly  vegetable  matter,  now  considered  waste  products, 
yet  known  to  contain  alcohol,  such  as  the  pulp  remaining 
after  decortication  for  fibre  of  sisal  and  other  plants,  offer 
an  excellent  field  for  research  and  experiment.  A  variety 
of  starchy  and  vegetable  materials  which  thrive  in  the  Far 
East  are  available  for  alcohol  production,  and  their  culti- 
vation could   lie  profitably  extended. 

In  consequence  of  the  fact  that  alcohol  is  less  volatile  than 
petrol  it  has  generally  been  found  necessary,  as  previously 
stated,  to  add  to  the  alcohol  a  certain  proportion  of  more 
volatile  material  in  order  to^  enable  it  to  be  used  in  engines 
constructed  to  work  on  petrol.  A  mixtiire  of  20  gallons 
of  95  per  cent,  alcohol  with  5  gallons  of  benzol,  tO'  which 
8  ozs.  of  naphthalene  have  ])een  added,  is  stated  to  work 
quite  satisfactorily  in  petrol  engines,  with  no  alteration 
except  to  the  carburetter. 

Alcohol,  termed  in  Great  Britain  denatured  alcohol,  that 
is,  alcohol  rendered  undrinkable  in  a  prescribed  manner 
and  used  free  of  Excise  Tax,  can,  however,  quite  well  be 
used  by  itself  in  internal-combustion  engines  pf  suitable 
construction.  The  correct  construction  of  an  engine 
intended  to  burn  alcohol  differs  in  certain  details  from  thai 
of  one  adapted  to  run  on  petrol,  but  the  differences  are 
not  great,  and  the  necessary  alterations  can  be  made 
without  much  difficulty  to  an  engine  constructed  for  Dctrol. 
In  employing  denatured  alcohol  alone,  without  the  addition 
of  a  more  volatile  material,  it  is  necessary  to  use  some 
other  means,  such  as  warming  the  carburettor  with  a  spirit 
lamp  or  otherwise,  to  overcome  the  diffieultv  in  starting 
"  from  cold,"  This  is  not  an  insuperable  objection  with 
stationary  engines,  btit  would  be  more  serious  in  the  case 
of  automobiles,  and  for  the  latter  purpose  it  is  likely  that 
a  mixture  of  alcohol  with  a  more  volatile  material  will  be 
found  more  generally  acceptable. 

There  are  other  purposes  for  which  alcohol  could  be 
employed  more  extensively  than  at  present,  if  it  were 
available  in  sufficient  quantities  at  a  cheap  rate.  Thus  it 
can  be  used  for  hVhting,  either  after  being  "  enriched  " 
by  the  addition,  of  some  liquid  burning  with  a  luminous 
flame,  or  by  vaporising  it,  and  burning  the  vapour  in 
specially  constructed  burners  with  incandescent  mantles. 
Heating  and  cooking  appliances  have  also  been  made  to 
burn  alcohol  vapour  in  place  of  coal  gas. 

Official  restrictions  and  almost  prohibitive  duties  on 
imnorted  alcohol  hinder  progress  at  present  in  Great 
'  Britain,  but  the  need  for  cheap  and  ample  supplies  of 
power  alcohol  is  becoming  too  pressing  for  such  restraints 
to  stand  much  longer  in  the  way.  What  the  Far  East  has 
to  rememher  is  that  it  is  necessary  so  to  proeeVd  and  so 
to  hasten  development  that  when  these  restrictions  are 
amended  or  abandoned  pmple  supplies  of  raw  material  are 
•J  vailable. 


^92    eastern  €n9lneerln9  sttpflbuint  to  CDe  Conaon  ana  China  express.     juiy  is.  1920 


THE  "LUMBANG"  OIL  (CANDLEIMUT 
OIL)   INDUSTkY  in  the  PHILIPPINES 

According  to  Agiiilar  (I'li  ili ppiiic  Jvurn  .  Sri.,  as  quoted 
ill  the  Bulletin  ot  Inijjcrial  Institute  in  Loiulon),  two  kinds 
of  "  lumbang  "  nuts  are  known  in  the  Philippine  Islands — 
"  lumbang  bate,"  Aleuritcs  nioiuccuna,  and  "  lumbang 
banucalag,"  Aleurites  trisperma.  The  former  is  more 
widely  distiibuted,  and  is  the  source  of  commorci.al  lumbang 
oil.  The  other  variety  has  the  reputation  of  catising  skin 
eruptions,  and  the  merchants  are  averse  to  handling  it. 
The  manufacture  of  lumbang  oil  has  been  carried  on  in  a 
crude  way,  chiefly  by  Chinese,  for  a  long  period,  but  the 
oil  iiidustry  is  now  undergoing  change;  improved  methods 
are  being  adopted,  and  some  of  the  large  local  coconut  oil 
factories  are  paying  attention  to  lumbang  oil.  In  the  past 
it  was  thought  that  the  available  supplies  of  lumbang  nuts 
were  insuflicient  to  induce  merchants  to  invest  capital  in 
the  industry,  later  it  appeared  that  considerable  quantities 
of  nuts  could  be  obtained,  and  in  1910  it  was  stated  that 
suflicicnt  seed  could  be  obtained  from  Laguna,  Tayabas 
and  Bataiigas  to  render  ilie  installation  of  machinery  near 
San  Pablo,  Laguna,  a  profitable  undertaking.  Informa- 
tion now  available  indicates  that  the  supplies  of  nuts  from 
Mindanao,  especially  in  the  Davao  Gulf  district,  where 
large  quantities  of  nuts  are  now  left  to  waste,  could  be 
increased  largely. 

Any  accurate  estimate  of  the  crop  of  lumbang  nuts  is 
difficult,  but  as  long  ago  as  1911  one  manufacturer  claimed 
that  it  would  be  possible  to  supply  a  modern  oil  mill, 
working  over  230  metric  tons  of  kernels  a  month  ;  and  it 
is  estimated  that  owing  to  the  efforts  of  the  Bureau  of 
Forestry  to  encourage  planting,  about  half  a  million  trees 
a  year  are  being  planted,  so  that  an  increasing  supply  of 
nuts  is  assured.  The  fruits  mature  in  June  and  July,  and 
are  best  collected  during  July  and  August. 

Lumbang  oil  is  at  present  used  in  the  Philippine 
Islands  for  caulking  vessels,  for  soft-soap  manufacture  and 
for  paints,  while  the  demand  for  the  oil  by  paint  manu- 
facturers in  the  United  States  is  much  in  excess  of  present 
supplies. 

The  removal  of  the  kernels  from  the  hard  woody  shells 
is  somewhat  difficult,  and  in  some  cases  the  whole  nuts  are 
crijshed  and  the  oil  expressed.  In  the  latter  process  the 
viold  of  oil  is  lower,  and  the  value  of  the  residual  cake 
is  much  less  than  when  the  kernels  only  are  worked,  while 
the  output  of  oil  and  cake  from  whole  nuts  would  be  less 
and  the  labour  involved  greater  than  with  kernels  worked 
in  the  same  factory.  No  mention  is  made  of  the  possibility 
of  extracting  the  oil  from  the  whole  nuts  by  the  solvent 
])rocesg,  thougli  this  process  would  enable  all  the  oil  to  be 
extracted  and  yield  a  cake  free  from  oil  and  therefore 
preferable  for  use  as  a  fertiliser. 

Various  methods,  all  more  or  less  troublesome,  of  remov- 
ing the  hard  nut-shells  (comprising  about  66  per  cent,  of 
the  nuts)  are  employed.  By  sun-drying  of  the  nuts, 
followed  by  cracking,  most  of  the  kernels  are  obtained 
unbroken  and  are  of  good  quality,  but  the  process  is 
tedious.  In  Laguna,  Tayabas  and  Bat-angas  the  nuts  are 
placed  in  tanks  of  boiling  water  and  left  for  five  or  six 
hours;  by  this  means  the  kernel  is  loosened  in  the  .shell,  and 
after  cooling  the  nuts  are  cracked.  In  some  localities  the 
Chinese  cover  the  nuts  with  straw,  which  is  then  burned 
and  the  nuts  immediately  sprinkled  w-ith  cold  water,  when, 
it  is  claimed,  the  nuts  burst.  In  the  two  last-mentioned 
cases  the  kernels  are  of  brown  colour,  owing  to  lone;  heat- 
ing, and  yield  brown  oil,  so  that  the  kernels  are  i7iferior 
to  those  obtained  from  sun-dried  nuts.  A  method  worked 
out  by  the  Bureau  of  Science  consists  in  heating  the  nuts 
in  an  oven  to  95  deg.  C.  for  three  or  four  hours,  after 
which  they  are  thrown  into  cold  water  and  left  overnight : 
it  is  stated  that  the  shells  burst,  and  can  be  sei)arated 
without  difficulty  from  the  kernels,  which  yield  oil  of  good 
quality.  The  method  employed  for  removing  the  shell  is  of 
great  importance,  as  the  oils  from  the  brown,  heated 
kernels  are  of  dark  colour,  and  contain  large  amounts  of 
free  fatty  acids,  compared  with  oils  from  fresh  kernels. 

The  "  lumbang  bato  "  nuts  can  be  stored  for  a  year  or 
more  in  a  cool  dry  place  without  appreciable  alteration  in 
the  amount  or  qualitv  of  the  oil.  but  prolonged  storage  of 
the  kernels  is  undesirable,  as  the  oil  becomes  more  acid 
and  the  kernels  are  liable  to  attack  by  inserts. 

The  "lumbang  banucalag"  kernels  rapidly  deteriorate 
even  when  stored  in  the  form  of  whole  nuts  ;  thev  have  n 
much  thinner  shell  than  the  "  bato  "  nuts,  and  vield  an  oil 
closely  related  in  character  to  Chinese  wood  oil. 

It  is  recommended  that  efforts  should  be  made  to  produce 
commercial  supplies  of  "banucalag"  oil.  The  difficulties" 
of  working  this  oil  owinc  to  deterioration  of  kf^rnels  durino; 
rtornge  could  be  obviated  bv  working  up  the  "  banucalag  " 
nuts  early  in  the  season,  and  storing  the  "  bato  "  nuts, 
which  do  not  deteriorate,  for  future  use. 


It  is  of  interest  tO'  note  that  Aleurites  moluccana,  the 
"  candlenut  "  tree,  is  widely  distributed  in  the  tropics  and 
occurs  in,  or  has  been  introduced  into,  a  number  of  British 
j)ossessions,  from  which  samples  of  candlenuts,  kernels  and 
of  oil  have  been  received  at  the  Imperial  Institute  from 
time  to  time  and  submitted  to  examination,  although  no 
appreciable  quantities  of  kernels  or  of  oil  have  appeared 
on  the  markets  in  the  United  Kingdom. 

In  view  of  the  demand  which  has  arisen  for  the  oil  in  the 
['nitcd  States  it  seems  desirable  to  recommend  the  collec- 
tion of  nuts  in  all  Briti.sh  Colonics  where  they  can^be 
obtained  in  any  quantity  so  that  efforts  can  be  made  to 
introduce  this  oil  to  the  notice  of  British  manufacturers. 
It  would  obviously  be  undesirable  to  ship  the  whole  nuts, 
which  consist  of  only  about  34  per  cent,  of  kernel  j  the 
nuts  should  be  dried  and  cracked,  and  the  kernels  only 
shipped.  It  appears  unlikely  that  the  kernels  will  deterio- 
rate if  properly  dried  and  shipped  without  undue  delay. 
Tiie  value  of  the  kernels  and  of  the  oil  in  the  United  King- 
dom is  somewhat  uncertain,  but  there  seems  no  doubt,  in 
view  of  the  very  high  price  of  linseed  oil  at  the  present 
time,  viz.,  about  £126  per  ton,  that  kernels  or  oil  of  good 
C|ualitv  would  meet  with  a  ready  sale  if  regular  shipments 
of  100  tons  or  more  at  a  time  could  be  obtained. 


COAL   PRODUCTION   IN  JAPAN. 

Exports  of  coal  and  coke  from  Japan  have  rather 
noticeably  decreased  since  1916.  This,  coupled  with  the 
increase  in  imports  and  the  increase  in  production,  is 
indicative  of  the  industrial  expansion  in  Japan,  which  ha~s 
gi\'en  rise  to  a  large  demand  and  caused  the  .  present 
high  price  of  coal. 

Ac-cording  to  an  e.stimate  of  the  mining  bureau  of  the 
Department  of  Agri<  ulture  and  Commerce  at  Tokyo,  ba%sed 
mainly  on  coal  veins  over  2  feet  thick,  and  generally  lying 
not  more  than  2,0fM)  feet  below  drainage  level,  the  available 
coal  deposits  of  Japan  amount  to  about  822,000,000  metric 
tons  of  2,204  pounds.  In  addition  it  is  judged  that 
approximately  2,94(),0CK).0O0  metric-  tons,  which  lie  at 
greater  depths,  can  be  mined  if  highly  efficient  methods  are 
used.  It  is  also  surmised  that  the  concealed  and  unde- 
termined deposits  of  coal  may  possibly  amount  to 
5,030,000,000  metric  tons 

It  is  estimated  that  Kyushu  has  75  per  cent  of  the 
available  coal  resources  in  Japan.  The  remainder  is  divided 
as  follows:  Hokkaido,  10  per  cent ;  Honshu  (main  island), 
Shikkoku,  Taiwan,  Chosen,  and  Karafuto,  15  per  cent. 
With  the  exception  of  about  60,000,000  metric  tons  of 
anthracite  in  Kyushu,  and  the  Iwaki-Hitachi  and  Nagato 
districts,  all  the  coal  in  Japan  is  bituminous. 

The  number  of  metric  tons  of  coal  mined  in  Japan  in 
1919  is  given  as  30,832,325,  an  increase  on  1918.  The  rate 
of  increase  has  not  since  been  maintained.  Imports  of 
coal  and  coke  into  Japan  increased  in  1919,  as  compared 
with  previous  j'ears,  the  imports  coming  chiefly  from  China 
and  Kwantung  Province.  Exports  from  Japan  materially 
decreased  in  quantity  m  the  same  period. 

Japan's  consumption  of  coal  for  shipping,  factory  use, 
i-ailways,  and  salt  production  in  1916  was  18,579,  126  metric 
tons,  while  in  1919  it  was  approximately  19,000,000  tons. 
In  1913  the  consumption  for  these  purposes  was  14,924,437 
metric  tons,  while  in  1911  it  was  only  12.070,903  metric 
tons,  against  a  production  that  year  of  17,632,710  metric 
tons. 

All  the  impoi-tant  Ja25anese  mining  companies  use  dressing 
machines.  In  1916,  first  lump  coal  brought  10  yen  a  long 
ton;  in  1918  this  had  increased  to  22  yen  and  by  March  of 
this  year  the  price  had  grown  to  37  yen,  due  mainly  to 
unreasonably  high  freight  charges.  Rec-ent  high  prices 
had  stimulated  enterprise  in  coal-mining,  but  such  activity 
will  speedily  subside  as  lower  quotations  obtain.  Any 
material  amount  of  labour  unrest  is  not  anticipated  in  the 
industry,  as  better  treatment  and  higher  wages  have  been 
given  the  miners.  Efficiency  generally  is  higher  than  in 
1919,  and  this  is  likely  to  increase  as  modern  equipment  is 
more  generally  utilised. 


PROTECTION   FOR    RUBBER  TAPPING 
CUTS. 

An  invention  has  been  patented  by  Mr.  S.  J.  Halley, 
of  London  which  comprises  a  drain  or  gutter  composed  of 
flexible  or  deformable  material  ajid  adapted  completely  to 
surround  the  tree  and  thus  to  direct  all  the  rain  water 
collected  in  the  branches  away  from  the  cut.  Desirably, 
the  device  is  of  V  or  IT  section,  and  is  arranged  at  an 
angle  to  the  horizontal.  The  device  may  be  secirred  to 
the  tree  as  by  tacking  with  non-ferrous  fasteners,  a  bead 
being  preferably  inierpo'-ed  between  the  fasteners  and  the 
drain  or  gutter. 
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MODERN   ENGINEERING  PRACTICE. 

MODERN    MKTAL  MILTING. 

Valuable  information  on  modern  practice  in  the  use  of 
electric  furnaces  for  melting  metals  was  submitted  recently 
to  the  Birmingham  Metallurgical  Society  by  Mr.  A.  J.  G. 
Smout,  A.I.M.M.  The  type  of  furnace  which  most  closely 
approximates  to  the  ideal  is  the  electric  fiirnace.  There 
are  types  which  melt  brass  quite  satisfactorily,  and  it  is 
the  furnace  of  the  future.  The  question  is  often  asked 
whether  electricity  is  really  applicable  to  the  melting  of 
non-ferrous  metals  and  alloys;  much  depends  on  local  con- 
ditions. What  was  a  brilliant  commercial  success  in  the 
U.S.A.  with  cheap  energy,  or  in  Norway,  where  it  was 
even  cheaper,  might  be  a  complete  economic  failure  where 
current  was  costly,  in  which  case  there  seemed  little 
prospect  for  the  electric  melting  of  non-ferrous  alloys 
becoming  a  practical  proposition,  except  perhaps  to  a 
limited  extent  on  special  work  where  the  cost  of  melting 
was  quite  secondary  to  the  production  of  a  really  first-class 
alloy.  Kven  with  steel,  the  electric  furnace  is  in  Great 
Britain  chiefly  engaged  in  the  manufacture  of  the  more 
expensive  alloys,  and  many  furnaces  had  to  be  closed  during 
the  past  twelve  to  eighteen  months  on  account  of  their 
inability  to  compete  on  economic  grounds  with  other  fur- 
naces. Obviously  the  most  economical  method  of  melting 
metal  by  electricity  is  to  pass  the  current  through  it,  as  is 
done  in  the  induction  furnace,  but  while  that  method  is 
eminently  suitable  for  steel  it  has  many  disadvantages  when 
applied  to  brass.  Copper  and  its  alloys  require  the 
greatest  care  in  melting  to  avoid  local  over-heating  and  loss 
by  oxidisation  and  volatilisation.  They  usually  have  to 
conform  to  a  rigid  specification,  and  must  be  quite  uniform 
in  composition  with  the  varying  constituents  thoroughly 
alloyed.  Those  essentials  rule  out  several  types  of  furnace 
which  give  excellent  results  in  steel  melting.  Among  the 
advantages  to  be  derived  from  melting  non-ferrous  metals 
in  electric  furnaces  are  high  thermal  efiiciency,  accurate 
control  of  temperature,  no  flue  losses,  high  quality  of 
castings,  sulphurous  gases  being  entirely  excluded,  and' 
neither  noise,  fumes,  nor  excessive  radiated  heat. 

ADVANTAQCS  OF    ELECTRICALLY    DRIVEN   TURBINE  PUMPS 

While  turbine-jmmps  may  be  driven  by  any  time  of  [jrinie 
mover,  the  electric  motor  is  now  given  firsi,  place  as  regards 
efficiency  and  convenience.  Evidence  on  this  finding  of 
modern  engineering  practice  was  given  at  the  recent  meet- 
ing of  the  Institution  of  Water  Engineers  at  Birmingham. 
The  installation  costs  of  the  electrically  driven  pump,  in- 
cluding foundations,  are  low,  and  the  space  occujjied  small. 
The  pump  and  motor  require  very  little  attention,  as  the 
bearings  are  automatically  lubricated  with  oil-rings.  Ix)W 
installation  cost.s  permit  the  .sets  to  be  conveniently  dis- 
tributed. They  are  easily  started  up,  and  can  also  be 
operated  from  a  distance  or  automatically  stopped  and 
started,  either  by  varying  levels  in  the.  rtiservoir  or  by 
varying  pressures  between  pre-determined  limits.  The 
alternating-current  motor  i.s  preferable  to  the  direct-current 
machine  owing  to  the  absence  of  a  commutatoi',  and  most 
of  the  installations  at  work  are  driver  by  a.c.  motors.  If 
a  heavy  current  rush  on  starting  is  permissible,  it  is  advis- 
able to  instal  squirrel-cage  rnotf)rs,  as  the  turbine-pump, 
owing  to  its  low  starting  tf)rquo,  could  easily  be  started 
np  by  this  type  of  motor.  Ec-onomy  in  working  is  on  the 
side  of  the  electric  pump.  Instances  were  quoted  where, 
with  electricity  at  0.75d.  per  unit,  the  W)st  of  electric 
pumping  was  O.od.,  a.s  compared  with  0.42()d.,  the  cost  of 
steam  pumping,  for  the  same  output.  In  another  case  costs 
worked  out  at  l.lHd.  per  100,(XX)  f<Kjt-gallons  for  steam,  as 
against  0.0;<7d.  for  electrically  driven  pumps.  In  a  third 
instance  quoted,  where  a  I)i<«t<!l  engine  and  dynamo  were 
installed  supplying  power  to  drive  turbine-pumps  built  by 
HulzfT  and  the  Kces  Roturbo  Co.,  at  two  separate  stations 
connected  by  cal>le  the  costs,  including  all  transmission 
losses  and  "shut-downs"  due  to  interruption  in  working 
consef|uent  on  enaction  of  additional  j)lant,  (uime  to  O.fi.'iTd. 
per  l.W)  gallons,  KXJ  ft.  lift. 

CARE    OF   THE    FUSIBLE  PLUG. 

The  efficiency  and  simplicity  of  the  fusible  plug  are  such 
that  in  small  plants  where  skilled  atU-ntion  is  sometimes 
lacking  its  importance  is  often  overkK)ked,  and  it  is  not 
given  the  treatment  called  for.  Fusible  plugs  should  bo 
t'lken  out  at  least  once  every  three  months  and  thoroughly 
cleaned.  If  allowr  d  to  remain  any  length  of  time  a  coating 
of  deposit  may  accumulate  around  the  plug  on  the  inside 
of  the  boiler,  and  this  may  prevent  the  steam  emerging  if 
the  lead  of  the  plug  melts.  MoreovfT,  by  removing  the 
plug  at  regular  intervals,  little  difficulty  will  be  found  in 
getting  it  out  with  a  spanner.  Where  the  jdug  is  nf;glected 
it  often  becomes  impossible  to  remove  it,  and  it  has  to  be 
cut  or  drilled   out,  a  ^>rocess   entailing   much    time  and 


trouble.  When  the  plug  is  removed  for  cleaning,  the  scale 
should  be  chipped  otf  and  the  threads  of  both  crown  plate 
and  phig  cleaned,  and  graphite  or  black  lead  rubbed  on  the 
threads  before  replacing.  If  not  entirely  removed  the  plug 
should  be  occasionally  loosened  by  givi)ig  it  a  turn  back 
and  then  tightening  up  again.  The  plugs  can  be  easily 
formed  in  a  mould  when  it  is  necessary  to  renew  the  lead 
and  pure  lead  only  should  be  vised  in  their  manufacture. 
In  many  cases  the  wise  precaution  is  taken  of  removing  the 
phig  every  three  months,  cleaning  and  running  fresh  lead 
into  it.  Should  trouble  occur  through  plugs  blowing  out 
without  apparent  catise  the  brass  pHag  should  be  removed 
if  it  is  ascertained  that  the  trouble  is  not  due  to  any 
obstruction  or  want  of  water.  The  above  hints  summarise 
correspondence  which  has  appeared  in  Motor  Traction, 
which  calls  attention  to  important  but  often  little  con- 
sideretl  details  in  the  management  of  small  boilers. 

AN    IMPROVED   COMPOSITE  BELT. 

An  improved  type  of  composite  belting  is  being  intro- 
duced which  will,  it  is  claimed,  combine  the  advantages  of 
balata  and  leather  belting  without  their  disadvantages. 
The  composite  material  is  composed  of  leather  and  rubber. 
The  waste  leather  which  is  used  in  the  process  is  shredded, 
not  disintegrated,  so  that  the  fibres  remain  unimpaired. 
It  is  then  treated  by  a  special  method  to  enable  it  to  with- 
stand the  heat  of  vulcanisation,  and  is  incorporated  with 
indiarubber  as  the  binding  agent.  The  composite  matter  is 
corrugated  and  placed  between  two  sheets  of  a  textile 
fabric  impregnated  with  lubber  solution  and  correspond- 
ingly corrugated.  These  three  layers,  which  interlock,  are 
then  pressed  together.  The  new  belt  is  completely  pro- 
tected against  moisture,  as  each  fibre  of  the  leather  is  sur- 
rounded with  rubber.  Its  flexibility  and  compressed 
property  obviate  tendencies  to  stretch  or  break,  and  give 
greater  gripping  power.  All  the  fibres  are  in  one  direction 
— along  the  corrugations — so  that  the  risk  of  breaking  is 
reduced  to  a  minimum.  The  belt  is  not  afi^ected  by  ordinary 
heat  generated  by  a  pulley  in  running.  In  this  connection 
tests  were  made  in  driving  a  disintegrating  machine.  In 
this  particular  drive  the  pulleys  got  so  heated  that  when  a 
balata  belt  was  used  the  resin  melted,  whilst  a  leather  belt 
cracked  with  the  heat,  and  only  did  short  service.  A  test 
belt  for  this  particular  drive  was  made  by  the  new  process, 
and  is  running  satisfactorily  after  two  years'  service.  The 
belt  is  the  patent  of  Mr.  Robert  Russell,  managing  director 
of  Messrs.  Russell's  Ltd.,  Manchester. 

EXTEN80METER    FOR    WIRE  TESTING. 

According  to  tlie  Research  Laboratory  of  the  American 
Westinghouse  Electric  and  Manufacturing  Co.,  an  extenso- 
meter  for  testing  wire  and  thin  sections  has  been  developed 
bv  this  firm.  It  consists  of  a  metal  block  with  two  flexible 
side  pieces  attached,  the  free  ends  of  these  carrying  rollers. 
The  wire  to  be  tested  is  clamped  at  the  block  and  passes 
between  the  rollers.  Extensions  of  the  wire  between  the 
blocks  and  rollers  due  to  loading  the  wire  results  in  rotation 
of  the  rollers,  which  are  held  in  contact  with  the  wire  by 
the  flexibility  of  the  side  pieces.  Light  from  a  small 
straight  filament  galvanometer  lamp  passes  through  a  colH- 
mating  lens  to  a  mirror  in  the  axis  of  one  roller.  From 
there  it  is  reflected  to  a  similarly  placed  mirror  on  the 
other  roller,  and  reflected  from  there  to  a  white  scale 
divided  into  millimetres.  An  extension  of  about  O.OOOl  in. 
causes  a  movement  of  the  spot  of  light  to  a  distance  of 
1  millimetre  on  the  scale.  The  position  of  the  spot  of  light 
can  be  read  to  1/5  mm.  The  instrfiment  has  been  in  con- 
stant use  for  several  months  with  satisfactory  results. 
S|)ecimens  have  been  tested  halving  sectional  ai'eas  ranging 
from  one-tenth  down  to  twenty  millionths  of  a  square  inch, 
with  satisfactory  results. 

CRACKING    OF    H.T.  INSULATORS. 

Cracking  in  large  built-up  H.T.  insulators  is  nearly 
always  caused  by  the  cement  used  in  cementing  the 
diflercrnt  parts  together.  Most  ordinary  cemcmts  become 
veiy  hard  with  tinie,  and  having  a  ditt'erent  thermal  expan- 
sion to  the  |)orcelain  used,  th(!y  cause  the  latter  to  become 
mechanically  strcjssed,  and  so  cause  cracking  and  breaking 
when  the  insulators  are  heated  up.  A  number  of  firms  use 
an  elastic  comi)()und  between  the  cement  and  the  porcelain, 
but  here  also  the  same  trouble  is  ox})erienced  with  the 
lapse  of  time,  as  the  elastic!  medium  also  oxidises  and 
hardens.  The  remedy  suggi'stcd  as  most  satisfactory  is  to  add 
to  tli<?  cement  materials  having  a  lower  thermal  expansion 
than  the  cement,  so  that  the  thermal  expansion  of  the  com- 
pound is  reduced  to  apijroxiinately  the  same  value  as  that 
of  the  porcelain.  A  compound  of  this  type,  termed 
"  Teleo  "  cement,  has  been  patented,  and  has  given  very 
satisfactory  results  in  use.  It  has  also  a  higher  mechanical 
strength  than  pure  cement. 
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ELECTRIC  RAILWAY  CONTACT 
SYSTEMS.* 

SUPREMACY    OF    THE    OVERHEAD  SYSTEM  AS 
INSTALLED   IN  GREAT  BRITAIN. 

There  are  two  distinct  ty})es  of  contact  systems  used  on 
electric  railways  from  which  the  current  to  feed  the  trains 
is  collected.  The  older,  and  the  one  most  generally  in  use, 
being  the  conductor  or  live  rail,  which  is  only  in  use  with 
direct  current,  at  pressures  varying  from  500  to  1,300  volts, 
though  it  is  proposed  to  increase  the  pressure  with  this 
eystern  up  to  1,500  volts. 

Where  pressures  of  3,000  volts,  d.c,  or  C,0(K)  to  16,000 
volts,  a.c,  or  3,000  to  5,000  volts  3-phase  are  concerned, 
the  questions  of  safety  and  of  insulation  have  made  it  im- 
perative to  use  overhead  conductors.  There  is  one  case  in 
Great  Britain  where  an  overhead  conductor  is  used  with  a 
pressure  of  1,500  volts,  d.c.  The  overhead  conductor  has 
been  used  in  this  case  to  dear  the  tracks  and  yards  of  live 
conductor  rails. 

So  far  only  three  countries  have  decided  to  standardise 
any  one  system  for  general  railway  electrification.  These 
countries  are  Sweden,  Switzerland,  and  Germany,  which 
have  definitely  adopted  the  single-phase  lC,000-volt  16  2-3- 
period  system  with  an  overhead  conductor.  France  is  inves- 
tigating the  matter,  and  it  appears  probable  that  she  will 
adopt  the  3,000-volt  d.c.  overhead  system,  thus  standardis- 
ing the  voltage  as  well  as  the  system. 

Italy  has  so  far  not  arrived  at  any  definite  conclusion, 
although  the  majority  of  her  railways  so  far  electrified  are 
on  the  3-phase,  16-p"eriod,  3,000-volt  system.  The  United 
States  has  no  definite  standard,  although  the  Pennsylvania 
Railroad  appears  to  have  decided  on  the  single-phase  system 
for  all  future  electrifications. 

Dealing  with  overhead  construction  for  railways  in  a 
country  where  traffics  are  very  intense,  and  the  hours  of 
service"  long,  the  overhead  construction  must  present  factors 
of  security  and  safety  at  least  equal  to  those  obtaining  on 
the  permanent  way,  and  it  must  be  constructed  in  such  a 
way  as  to  enable  any  maintenance  and  supervision  to  be 
carried  out  in  the  very  limited  periods  of  time  available  for 
such  purposes. 

An  overhead  conductor  can  only  be  utilised  where  the 

*  Notes  from  an  address  by  Sir  Philip  Dawson  to  the 
Institution  of  Electrical  Engineers  and  discussion  thereon. 


currents  to  be  collected  from  it  are  relatively  small,  aa 
experience  has  shown  that  heavy  currents  are  not  only  dif- 
ficult to  collect,  but  also  very  greatly  increase  the  cost 
of  maintenace. 

The  overhead  construction  and  the  collector  arrange- 
ments on  the  coaches  or  locomotives  must  be  such  as  to 
make  the  risk  of  a  collector  coming  off  the  contact  wire  no 
greater  than  the  risk  existing  to-day  of  the  wheels  of  a 
bogie  leaving  the  track. 

In  1907,  when  the  first  overhead  lines  for  main-line 
■purposes  were  being  laid  out  in  Geimany,  in  the  United 
States,  and  in  (Jreat  liritain  (Brighton  Kailway),  various 
principles  of  construction  were  adopted  in  orUer  to  ful- 
fil the  requirements  mentioned  above,  and  it  is  extremely 
satisfactory  to  be  able  to  state  that  whilst  considerable 
alterations  have  had  to  be  carried  out  both  in  the  United 
States  and  in  Oermany,  the  principles  adopted  in  con- 
nection with  the  overhead  construction  on  the  Brighton 
Raiilway  weiite  such  that  the  overhead  construction  in 
operation  to-day  is  practically  identical  with  that  origin- 
ally designed. 

On  the  Brighton  Railway  the  principles  adopted  in  1907 
were  : — 

That  the  conductor  wire  should  be  as  flexible  as  possible, 
aiKi  that  all  hard  spots  should  be  avoided. 

That  double  insulation  was  essenjtial,  and  that  tjhe 
mechanical  as  well  as  the  electrical  factor  of  safety  of 
the  insulators  and  overhead  construction  must  be  very 
considerable. 

That  all  insulators  should  be  placed  in  positions  where 
they  would  be  least  subjected  to  the  direct  effects  of  the 
hot  gases  given  off  from  the  steam  locomotives. 

That,  with  the  excej^tion  of  complicated  yards  and  cross- 
overs, the  up  and  down  lines  should  be  sectionalised  so 
as  to  be  able  to  be  cut  out  independently,  whilst  the  com- 
p'icat€>d  cross-over  roads  and  yards  were  designed  in 
such  a  way  as  to  be  sufficiently  short  to  be  coasted  over. 

That  insulators  should  be  only  utilised  under  compres- 
sion, and  that  elastic  substances  should  always  be  placed 
between  the  insulator  and  its  solid  support,  as  well  as 
between  it  and  the  mechanical  construction  which  it  sup- 
ported. 

Provision  was  also  made  when  designing  the  insulators 
that  there  might  be  no  possibility  of  moisture  or  water 
collecting  and  freezing,  thereby  fracturing  the  insulator. 
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The  lowest  live  conductor  is  13  ft.  9  in.  above  rail 
level,  i.e.,  3  in.  above  our  loading  gauge. 

This  i3-in.  clearance  has  worked  quite  satisfactorily, 
though  a  minimum  of  4  in.  is  worked  to  when  possible 
It  is  considered  that  4  in.  will  he  quite  satisfactory  for 
11.000  volts. 

Four  inches  is  considered  to  be  the  minimum  vertical 
point-to-point  electrical  tdjir  clearancte  which  should  be 
allowed  for  voltages  from  6,000  to  11,000;  therefore,  a 
minimum  of  4  in.  vertically  and  ,3  in.  horizontally  is 
provided  from  any  part  of  the  live  bow  to  a  structure  at 
any  height  after  the  proper  allowance  for  rolling  stock 
lias  been  made.  The  rolling  allowance  in  the  case  of  the 
Brighton  Railway  is  5  in.  on  either  side  when  the  centre 
of  the  how  is  at  16  ft.  above  rail  level,  which  is  the 
normal  height  of  the  trolley  wire. 

In  4his  case  it  is  also  considered  that  the  minimum 
point-to-point  electrical  air  clearance  from  any  live  part 
of  the  overhead  line  equipment  to  the  structure  should 
not  be  less  than  4  in.  vertically  and  3  in.  horizontally 
for  voltages  from  6,000  to  ll.OOt). 

Working  on  the  principles  given  above,  we  can  get  a 
flexible  overhead  line  construction  within  a  minimum  of 
10  in.  from  the  loading  gauge  to  the  structure,  i.e., 
within  14  ft.  4  in.  above  rail  level,  which  lO-in.  space  is 
utilised  as  follows  : — 4  in. — air  clearance  between  loading 
gauge  and  underside  of  trolley  wire:  2  in. — depth  of  flex- 
ible line  con.struction :  4  in. — air  clearance  between  top 
point  of  live  construction  and  structure. 

In  practice  it  has  been  found  that  there  are  a  few 
isolated  cases  where  the  clearances  required  for  a  live 
cf'nductor  arc  not  available,  and  where  the  cost  of  altera- 
tions necessary  to  procure  these  would  be  excessive,  and 
would  not  be  justified  by  the  results  gained.  On  the 
whole  of  the  running  lines  so  far  electrified,  equivalent 
to  70  miles  of  single  track,  there  are  only  four  instances 
where  sufficient  clearances  for  a  live  conductor  do  not 
exist.  Three  of  these  occur  at  the  bridges  where,  owing 
to  the  lack  of  clearance,  it  has  been  found  necessary  to 
install  earthed  conductors. 

Many  patented  devices  of  proved  utility  had  been 
installed  on  this  system,  which  is  held  to  be  unsurpassed 
for  efficiency  anwyhere  in  the  world.  It  had  been  shown 
that  when  the  corrosive  influence  of  smoke  from  steam 
locomotives  operating  over  an  electrified  line  could  l>e 
eliminated  the  cost  of  maintaining  an  overhead  system 


would  compare  favourably  with  that  for  a  3-rail  system. 
If  the  system  was  not  subjected  to  steam  corrosion,  the 
cost  of  maintenance  would  be  very  small  indeed. 


TRADE  NOTES. 


An  arrangement  has  been  entered  into  by  which  Guest, 
Keen  and  ^^ettlefolds,  Ltd.,  have  acquired  the  business  of 
Bayliss,  Jones  and  Bayliss,  of  Wolverhampton.  The  acqui- 
sition adds  to  the  resources  of  Guest,  Keen  and  Nettle- 
folds,  which  has  been  gradually  expanding  since  the  for- 
mation of  the  company  in  1900.  Early  in  this  year 
controlling  interests  were  acquired  in  John  Lysaght  through 
an  exchange  of  shares,  and  jointly  with  John  Lysaght  in 
the  Meiros  Collieries,  which  company  owns  practically  all 
the  issued  Ordinary  shares  of  the  (South  Rhondda  Colliery 
Company.  The  authorised  capital  is  now  £15,000,000. 
Bayliss,  Jones  and  Bayliss  is  a  well-known  M'olverhampt<jn 
firm.  The  company  was  registered  in  June,  1901,  to  ac- 
quire the  business  of  ironmasters,  engineers,  etc.,  of  the 
same  name.  The  authorised  capital  is  now  £250,000  in 
shares  of  £1,  £200, (XX)  being  Five  per  Cent.  Cumulative 
Preference  and    £50,000  Ordinary. 

Sir  W.  G.  Akmstkong,  Whitwokth  and  Co.  offer  for  sub- 
scription £2,000,000'  iSix  and  a  Half  per  Cent.  Second 
Mortgage  Debenture  stock  at  95  per  cent.,  redeemable 
in  twenty-five  years.  Subject  to  £2,500,000  Four  per  Cent. 
Debenture  stock,  this  new  issue  ranks  for  security  in 
priority  to  about  £10,000,000  of  share  capital.  Although 
the  accounts  have  not  been  published  since  1915,  the 
directors  are  of  opinion  the  profits  for  the  four  years  since 
that  date  have  averaged  not  less  than  £1,000,000  per 
annum.  The  chairman  of  the  company  has  addressed  a 
letter  to  the  shareholders  which,  among  other  things,  in- 
dicates that  the  present  rate  of  turnover  is  about  three  or 
four  times  that  of  pre-war  days. 

The  accounts  of  Cronipton  and  Co.,  Ltd.,  the  electrical 
engineers,  of  London  and  Clielnisford,  show  that  the  net 
profit  for  the  year  ended  March,  1920,  after  providing 
for  depreciation,  interest  on  debentures,  directors'  fees, 
etc.,  and  a  reserve  estimated  to  be  sufficient  to  cover  excess 
profits  duty  for  the  year,  is  £52,878,  plus  £17,409  brought 
forward.  There  is  put  to  general  reserve  fund  £15,000, 
to  depreciation  of  investments  £9,000,  dividend  of  10  per 


DAVID  BROWN,  Junr. 

45,  Hope  Street,  GLASGOW. 


Acids :  Acetic 
Benzoic 
CarboUc 
Cresylic 
Hydrochloric 
Sulphuric 

Alum 

Alum  Sulphate 
Ammonia  (hquor  and 

refined) 

Asphalt 
Basic  Slai? 
Benzol 

Bricks  (Fireclay  and 

Silica) 


Caustic  Potash 
Caustic  Soda 
Coal  Tar 
Copper,  Acetate 
Copper,  Iodide 
Copper,  Nitrate 
Copper,  Sulphate 
Cresols 

Dry  Felt  Fibre 

Glucose 

Olycerine 

Hair  (Manufactured) 
Lubricating  (Jreases 
Molasses 
Motor  Spirit 

FUEL   OILS  FOR 


Naphthas 
Naphthalenes 
Oils:  Anthracene 

Blastfurnace 

Creosote 

Coal  Tar  Creosote 

Essential 

Fuel 

Fusel 

Fish 

Gas 

Green 

Lubricating 

Paraffin 

Petroleum 

ALL  PURPOSES 


Oils:  Whale 
Paints 
Pitches 
Red  Lead 
Resins 

Soaps  (hard  and  soft) 
Sulphate  of  Ammonia 
Sulphate  of  Alumina 
Tar 

Terneplates 

Tinplates 

Toluol 

Varnishes 

Waxes 


TERMS  OF  PAYMENT  ARRANGED  TO  MEET  BUYERS'  CONVENIENCE. 

Telegraphic  and  Cable  Address:  "OLYMPIC,  GLASGOW." 
Codes  :  A  B  C,  5th  and  Private, 
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cent,  for  the  year  on  the  preference  shares  £13,688, 
dividend  of  10  per  cent,  jjer  laniiuni  on  tlie  ordinary  shares 
i.'14,42'2,  leaving  to  be  carried  forward  £18,177. 

T)iK  Rubber  Growuhs'  A.ssocuation,  of  J^ondon,  is  offeiing 
substantial  awards  for  i-'leas  and  suggestions  for  extend- 
ing the  present  uses  or  for  encouraging  new  uses  for 
rubber.  Suggestions  must  be  practical  and  likely  to  in- 
crease the  demand  for  the  raw  material.  Ideas  will  be 
welcomed  for  the  application  in  new  directions  of  exist- 
ing processes,  methods  of  manufactures,  or  for  improve- 
ments or  new  processes  which  will  facilitate  or  cheapen 
the  production  of  ruhbt>r  goods.  The  closing  date  for 
receiving  suggestions  is  December  31  next. 

Genkral  Electric  Co.,  Ltd.  (Lonuon). — The  report  shows 
that  for  the  year  ended  March,  19'20,  the  net  profit  was 
£630,143.  In  the  previous  year  it  was  £480,828.  The 
dividend  on  the  ordinary  shares  is  10  per  cent.,  free  of 
tax.  £85,329  is  put  to  depreciation;  £150,000  to  reserve; 
£40,000  to  Superannuation  Trust  Fund;  and  £251,423  is 
carried  forward  subject  to  the  duty  of  excess  profits. 

Tredegar  Iron  and  (^oal  Co.,  J.td.,  in  their  accounts, 
show  :— Profit,  £208,930;  brought  forward,  £13,000; 
divisible  profit,  £221,930;  depreciation,  £10,000;  dividend 
on  A  and  B  shares,  15  per  cent.,  free  of  tax.  £185,475: 
carry  forward,  £26,4.55.  This  company  is  establishing 
u  separate  concern  to  build  up  an  exjiort  trade  in  its 
products. 

The  report  of  Swan,  Hunter  and  Wigham  Richardson, 
Ltd.,  shows: — Net  profit,  £447,747:  brought  forward, 
£45,403;  further  ordinary  dividend,  7  per  cent.,  making 
10  per  cent,  for  year,  free  of  tax;  reserve  account,  £1.50,000: 
reserve  for  equalisation  of  dividends,  £50,000;  benefit  of 
employees,  £10,000;  carried  forward,  £52,801. 

Waygood-Otis,  Ltd.,  of  London,  have  paid  a  dividend  of 
7^  per  cent,  on  the  ordinary  shares  for  the  year  ended 
March,  1920.  Carry  forward,  £14,446.  The  net  profit  for 
the  year  was  £48,760,  against  £27,252  in  the  previous 
year.  Stock  and  work  in  progress  was  approximately 
£90,000  more  than  a  year  ago. 

Fetters,  Ltd.,  the  oil  engine  manufacturers,  of  Yeovil, 
pay  ordinary  share  dividend  at  the  rate  of  10  per  cent,  per 
annum,  free  of  tax,  for  the  year  ended  March,  1920.  To 
reserve,  £8,000;  written  off  expenses  of  issue  of  additional 
capital,  £5,645;  carried  forward,  £20,219. 

The  Rees  Roturbo  Manufactcring  Co.,  Ltd.,  of  ^Yolver- 


hampton,  will  pay  a  dividend  of  15  per  cent,  on  prefer- 
ence for  the  years  1012,  1913  and  1914;  £3,500  for  main- 
tenance of  buildings,  plant,  etc.;  £1,683  to  bad  debts  re- 
serve; £2,853  forward. 

Nrgotiations  have  been  coniplete<l,  it  is  stated,  for  an 
amalgamation  of  interests  between  Marple  and  Gillott, 
Ltd.,  Sheffield;  Tliomas  liutlin  and  Co.,  Ltd.,  Welling- 
borough; and  the  Northampton  Direct  Casting  Co. 

Edgar  Allen  and  Co.,  Ltd.,  of  Sheffield,  announce  :— 
Ordinary  dividend,  10  per  cent.  (2s.  per  share),  free  of 
tax,  making  15  per  cent,  for  year;  general  reserve,  £20,000, 
making  £69,000;  carried  forward,  £47,568. 

The  accounts  of  Mirlees,  Bickerton  &  Day,  Ltd.,  the 
Diesel  engine  manufacturers,  of  Stockport,  show  profit, 
£41,842;  dividend  for  year,  12^  per  cent.,  free  of  tax; 
reserve,  £5,000;  carried  forward,  £5,720. 

The  balance  sheet  of  the  Coventry  Chain  Company,  Ltd., 
shows  : — Balance  at  credit  of  profit  and  loss  account, 
£31,123;  available,  £17,274;  write  off  cost  of  issue  of  new 
capital,  £0,588;  carry  forward,  £10,685. 

W.  &  T.  Avery,  Ltd.,  the  weighing  machinists,  of  Bir- 
mingham, declare  a  further  dividend  of  10  per  cent., 
making  15  per  cent,  for  the  year  ended  March.  To  reserve, 
£20,(X)0;  carry  forward,  £23,003. 

Bell's  United  Asbestos  Co.,  Ltd.,  of  London,  announce 
a  balance  dividend  of  Is.  6d.  per  .share  on  ordinary  shares 
and  a  bonus  of  Is.  per  share,  making  17^  per  cent,  for  year ; 
carried  forward,  £26,046. 

Edgar  Allen  &  Co.,  Ltd.,  of  Sheffield,  declare  a  final 
dividend  of  2s.  per  share  on  the  ordinary,  making  3s.  for 
the  year,  free  of  tax.  To  reserve,  £20,000.  Carried 
forward,  £47,.568. 

Sir  W.  G.  Armstrong,  Whitworth  &  Co.,  Ltd.,  have 
made  arrangements  to  undertake  the  manufacture  of  water 
turbines  to  the  designs  of  Jensen  &  Dahl,  of  Christiania. 

John  Lysaght,  Ltd.,  the  constructional  engineers,  of 
Bristol,  declare  a  final  dividend  of  10  per  cent.,  making 
20  per  cent.,  subject  to  tax,  for  year. 

India-Rubber,  Gutta-Percha  and  Telegraph  Works  Co., 
Ltd.,  of  London,  announce  an  interim  dividend  of  2\  per 
cent.,  free  of  tax,  on  ordinary  shares. 

British  Mannesmann  Tube  Co.,  Ltd.,  of  London,  hare 
paid  an  interim  dividend  of  4  per  cent.,  less  tax. 

Messrs.  Hadfields,  Ltd.,  of  Sheffield,  announce  an  in- 
terim dividend  of  6d.  per  share,  free  of  tax. 


Crossley  Gas  Engines  ^  Crossley  Suction  Gas 

are  designed  and  con-  Plants  possess  features 

structed  to  ^ive  rehable        ^^^^^^^^^^  ^  q  not     found     in  ^ other 

quality  of  gas. 


THE  HIGHEST  GRADE  GAS  ENGINES  AND  PLANTS  IN  THE  WORLD. 


MANCHESTER  Telegrams  ;   "Gasengine,  Manchester."  ENGLAND 

Codes:  Al,  A.B.C.  4th  and  5lh  Eds..  Lieber's,  Western,  Engineering  2nd  Ed.,  McNeil's  (1908),  Aliis  Chalmers',  Bendey's  Private. 

>4non/.  i  CALCUTTA  :  Croisley  Bros  ,  Ltd.,  5,  Fancy  Lant,  GoTernment  Place.        I       MADRAS:  Madrai  Engineering  Company. 

agents  \  BOMBAY  :  J.  E  Minuitt,  Ltd..  Ballard  Road.  I        FEDERATED  MALAY  STATES :  Jame.  Crai?,  Limited.  Klang. 

Sole  Agents  for  China  .  Alex.  Rosi  &  Co..  4,  Des  Voeux  Rd.,  Hong  Kong.     Alex.  Roji  &  Co  ,  12.  Hankow  Rd..  Shanghai.     Alex.  Rom  &  Co.,  3,  Kiahl  Rd^Swatow 
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GLENIFFER 

(As  supplied  to  the  British  Admiralty) 

MARINE  &  STATIONARY  MOTORS 


FUELS  :    Petrol,   Paraffin,    Naphtha,  or 
Alcohol. 

SIMPLICITY,  ACCESSIBILITY.  AND 
RELIABILITY 

are   the  special   features  on   which  these 
Engines  have  won  their  fame. 

They  can  be  worked  successfully  by  anyone 
without  the  slightest  mechanical  knowledge 

RANGE  OF  MODELS :  10  TO  75  B.H.P. 


GLENIFFER 

ANNIESLAND,  GLASGOW. 

Telegrams:  "Glengine,  Glasgow." 


Oil  Mill  Installations. 


We  specialise  in  the  manufacture 
of  the  most  modem  machines 
fcf  treating;  every  known  Oil- 
yielding  Seed,  and  shall  be  gflad 
to  quote  either  for  Single  Ma- 
chines or  for  Complete  Plants, 
ard  to  give  full  inforrration  as 
to  output  obtainable.  Our  Plant 
is  largely  used  all  the  world  over. 


Self 'Contained  Anglo-American  Oil  Mill.    To  crush  and  press  Linseed, 
Cotton  Seed,  Rape,  Sunflower,  Mustard  and  similar  seeds. 

GREENWOOD  &  BATLEY,  Ltd. 

LEEDS. 

Cftble<»—  Codes— Al.  ABC  (4th  and  5th  Editions), 

"  OrfTi  wf)';''  L*!ed»."  Lieber's,  Western  Union,  Engineering  and  Bentley's. 


THE  SIMPLEST  ENGINE  MADE, 


MOTORS,  LTD., 
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Prescot 


Our  Manufactures 
include  : 

Cables  for  Lightings.  Power, 
Telegraphy  and  Telephony. 
H.C.  Copper  Wires  and  Strands. 
Alutniniuni  Wires  and  Sheets. 
Phosphor  Bronze  Wires. 
Brass  Rod. 
Brass  Forgings. 
En.'imelled  Wires. 
Cotton  Covered  Wires. 

Aerial  Cables. 
Joint  Boxes  and  Pillars. 
Jointing  Compounds. 
Prim.^ry  Batteries. 

Exploders, 
Shot  Firing  Cables. 
Window  Lead. 
Cable  Racks. 
Static  Condensers. 
Pole  Line  Steelwork. 

Paper  Pinions, 
Fuses  and  Fuse  Wire. 
Electric  Welders, 
Telephone  Cords.  I 
Annealing  Furnaces, 
Tramway  Insulation. 
Overhead  Equipment, 
Electricity  Meters, 
Knife  Switches, 


BRITISH  INSULATED  &  HELSBY  GABLES. 

LIMITED, 

Cablemakers  and  Electrical  Engineers. 


PRESCOT,  LANCASHIRE,  ENGLAND. 

Works:    PRESCOT   and  HELSBY. 


EASTERN  AGENCIES: 

MALAY  PENINSULA,  BRITISH  BORNEO,  \       ...  UNITED    ENGINEERS,    Ltd.,   Electrical  Department, 
SIAM  and  COCHIN  CHINA                I  5,  Battery  Road,  SINGAPORE. 

HONG  KONG  and  SOUTHERN  CHINA    SHEWAN,  TOMES  &  Co.,  HONG  KONG.   P.O.  Box  131  B. 

SHANGHAI  and  NORTHERN  CHINA    SCOTT,  HARDING  &  Co.,  SHANGHAI.    P.O.  Box  120, 


Cables 


Laying  Prescot  Cables  in  Shanghai 
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RICE  MILLS 


for  ALL  OUTPUTS. 


HULLERS. 

SEPARATORS. 
CONES. 

POLISHERS. 
SCREENS. 

GLAZERS. 
ELEVATORS 

AND 

CONVEYORS. 

ETC  ETC. 


for  ALL  COUNTRIES. 


ENGINES. 

PUMPS. 
BOILERS. 

CHIMNEYS. 
SHAFTING. 

BELTING. 
STORES. 

ETC.  ETC. 


DOUGLAS  &.  GRANT,  Ltd.,  Kirkcaldy,  Scotland. 

CABLt  ADDRESS   Fo  R  H  E  AD  O  FFic  E  :    "DOUGLAS.  KIRKCALDY." 

ALSO  AT 

Ban  Mai,      75,  Merchant  St.,     P.O.  Box  14,    DOUGLAS  &  GRANT  et  Cie,    DOUGLAS  &  GRANT  et  Cie, 
BANGKOK,      RANGOON.      Thumboo  Chettv  St..     40  &  41 ,  Quai  de  Belgique,         HAIPHONG,  TONKIN, 
SIAM.  BURMA.  MADRAS.  SAIGON.  INDO-CHINA.  INDO-CHINA. 

AND  REPRESENTED  BY 

REPRESENTATION  FOR  BRITISH  MANUFACTURERS,  LTD.,  Shanghai  and  Hankow.  CHINA, 
Messrs.  DODWELL  &  CO.,  Ltd.,  HONGKONG. 


THE  BIRMINGHAM 
BATTERY  &  METAL  CO.,  LTD., 


MANUFACTURERS  OF 


BRASS  &  COPPER  TUBES 

(SEAMLESS  AND  BRAZED) 
For  Locomotive.  Marino  and  othor  Puroosoa. 


BRASS  SURFACE  CONDENSER 
TUBES. 

Brass  and  Copper  Sheets,  Wire  and  Rods,  Yellow 
Metal  Sheets  and  Rods,  Brazing  Solder,  Yellow 
Metal  and   Naval  Brass  Condenser  Plates,  etc. 


Selly  Oak,  Birmingham. 

TaleKrama  t  "BATTKRV,  SELLY  OAK." 


DODWELL  &  CO. 

Limited, 

Import  and  Export  Merchants, 

Contractors, 
Steamship  Agents, 
Insurance  Agents,  and 
Coaling  Contractors. 

Head  Office  : 

24,  ST.  MARY  AXE,  LONDON,  E.G. 

Branches  : 

CHINA  :  Honi;kong,  Canton,  Foochow,  Shanghai,  and 

Hankow. 
JAPAN  :  Yokohama  and  Kobe. 
CEYLON  :  Colombo. 

U.S  A.  :  New  York  (N.Y.).  Tacoma  and  Seattle  (Wash.), 

San  Francisco  (Cal.). 
BRITISH  COLUMBIA  :  Victoria  and  Vancouver. 
ARGENTINE  REPUBLIC  ;  Buenos  Aires. 
BELGIUM  :  Antwerp. 

BARRY  &  DODWELL  Ltd.,  Chungking. 
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THE 


North  Eastern  Marine 


Engineering  Co.,  Ltd. 


WALLSEND-on-TYNE   (Head  Office) 

Telegrams  r  "NEWS.  WALLSEND." 


an 


d  at 


SUNDERLAND,  ENGLAND. 

"NEWS.  SUNDERLAND." 


^ESIGNERS,  Builders,  and  Repairers  of  Reciprocating  and  Turbine  Engines  and  Boilers 
for  all  classes  of  vessels.    Manufacturers  of  Engine  Room  Auxiliary  Machinery. 

I^PECIAL  facilities  for  the  manufacture  of  Superheaters  for  Marine  Boilers,  Propeller 
Shafts  and  Forgings  in  rough  or  finished  state. 

JRON  and  Brass  Castings  of  all  kinds!  and  compositions  undertaken. 

'jpHE   Foundries   are   scientifically    controlled   by  Firm's    Metallurgical  Laboratory. 

ENGINES  AND  BOILERS  OR  COMPLETE  SETS  OF  MACHINERY  BUILT  FOR  EXPORT. 
FITTING  OUT  SUPERVISED  IF  REQUIRED. 


London  Office 

22,  Billiter  Street,  London,  E.C.3 

Telegrams:  "NEMERIO.  FEN.  LONDON." 


I  iverpool  Office: 

529,  Tower  Building,  Water  Street. 

Telegrams:  'SKILFUL.  LIVERPOOL." 


Foreign  and 
Colonial 
Agents 
Wanted. 


FIELDING 


(PATENT) 


CRUDE  OIL 

ENGINES 


Semi-Diesel  Type 
11  to  160  B.H.P. 


USES  SilME  OILS  AS  DIESEL  ENGINES. 
NO  WATER  INJECTION. 


CATALOGUE 
FREE. 


From  Photojof  SO-B.H.P.  FIELDING  Patent  Semi-Diesel  CRUDE  OIL  ENGINE? 


FIELDING  &  PLAH,  ltd 


GLOUCESTER, 
ENGLAND. 


\Contractors  to  the  British  and  Foreign  Governments. 
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RANSOM ES  &  RAPIER,  Ld., 


FOR 


RAILWAY  PLANT. 

TURNTABLES,  TRAVERSERS,  TANKS,  PUMPS,  WATERCRANES, 


EMPIRE 
Roller  Bearing:s 
for 

Rolling:  Stock 
and  Factories. 

"STONEY" 
SLUICES. 


BREAKDOWN 

and  other 
CRANES. 


SWING 
BRIDGES. 


10  ton  Electric  Travelling  Jib  Crane. 

HYDRAULIC     BUFFER  STOPS 

(NOT  ORDINARY  ROLLING  STOCK  HUFFERSi. 
Address  all  Enquiries  and  Correspondence — 

32,  Victoria   Street,    LONDON,  S.W.I. 


Telegrams  &  Cables  : 
Kansomes  Rapier,  London.  Sluice,  London. 


ABC,  Sth  Edition. 


Telephone!  : 
4891  &  4892  Victoria.         904  Ipawich. 


Jardine^  Matheson  &  Co.^ 


CHINA. 


LIMITED. 


Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 


mill 


iiiiiiiiiiiiiiiiiiiiiiiiiii 


Government  ContrsLctors. 

Purchasing  Agents  for  The  British  and  Chinese 
Corporation,  Ltd.  The  Chinese  Central  Railways,  Ltd. 

Suppliers  of  all  classes  of  Machinery,  Cotton  Mills,  Weaving 
Plants,  Electric  Power  Stations,  Railway  Material,  &c.,  &c. 

SOLE  AGENTS  IN  HONGKONG  AND  CHINA  FOR— 


Edgar  Allen  &  Co.,  Ltd. 

Associated  British  Machine  Tool  Makers,  Ltd. 
W.  &  T.  Avery,  Ltd. 
W.  J.  Bates  &  Co.,  Ltd. 
Brooks  &  Doxey,  Ltd. 

Bells  United  Asbestos  Company,  Limited 

(Shanghai  and  North  China). 
Chubb  &  Sons  Lock  &  Safe  Company,  Ltd. 

'Shanghai  and  North  China). 
Cook  &  Co. 

Hugh  Kershaw  &  Co.,  Ltd. 
Horsfall  &  Bickham,  Ltd. 
Imperial  Light,  Ltd. 

Westinghouse 


Linotype  &  Machinery,  Ltd. 
Henry  Livesey,  Ltd. 
Marshall,  Sons  &  Co.,  Ltd. 
Meredith  Jones  &  Sons. 
Merryweather  &  Sons,  Ltd. 
Pulsometer  Engineering  Co.,  Ltd. 
Railway  Signal  Co.,  Ltd. 
F.  R.  Rand  &  Co.,  Ltd. 
Wm.  Simons  &  Co.,  Ltd. 
T.  &  W.  Smith,  Ltd. 
J.  Stone  &  Co.,  Ltd. 
Alfred  R.  Tattersall  &  Co. 
Wilson  Brothers,  Bobbin  Co.,  Ltd. 
Brake  Co.,  Ltd. 


Illllllllllllilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

LONDON   REPRESENTATIVES : 
Messrs.  MATHESON  &  CO..  Ltd.,  3.  Lombard  Street,  LONDON,  E.G. 
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FAIRFIELD  FOUNDRIES.  FAIRFIELD. 
MANCHESTER,  S.E 


Glyco  Metal  Co.  Ltd. 

 Chief  Off.ces  :    —  ■ 

8  &  9,  South  Parade 
MANCHESTER 

TelegraiDt:  "  GLYcO.  MANCHESTER.  ' 

A.B.C.  CodM.  4th  &  5th  Edition. 

and  MARCONI  CODE. 


W   yiT^^^^k  '9  9  Copper  and  Nickel  Hardened  Anti-Friction 

ULYCO    BEARING  METALS 


Scientifically  Alloyed.    Every  Ingot  Alike. 
Always  the  same  Good  Quality. 

"  GLYCO  MAGNOLIA"  a  superior  White  Metal  lor 
(Spec.  G.  9'8)    Bearings  up  to  200  lbs.  Pressure,  and  especially 

for  SHAFTING,  PEDESTALS.  OIL  RING. 

TRAM    CAR  and  SUGAR  MACHINERY 

BEARINGS. 

"TURBO"  GLYCO  a  very  fine,  plastic  and  tough  metal 
(Spec.  G.  8-8)  for  every  type  of  ENGINE  and  MACHINE 
TOOL  BEARINGS,  contains  a  LARGE 
percentage  of  TIN.  We  guarantee  "TURBO" 
GLYCO  to  give  equally  satisfactory  results  as 
the  highest  priced  TIN  alloys. 


HIGH-GRADE  TIN  BASE  BABBITT  METALS 

Second  to  none  on  the  Market. 

"GLYCO  TIN"  for  high  -speed  Bearings  working  under 
(Spec.  G.  8-2)  light  and  medium  loads.  For  MOTOR  CAR, 
MOTOR  LORRY,  and  small  AERO  engine 
connecting  rod  Bearings.  Also  for  DYNAMO, 
MOTOR  and  high-speed  MACHINE  TOOL 
BEARINGS. 

"MARINE  GLYCO  TIN"  is  a  White  Naval  Bronze 
(Spec.  G.  7-8)  None  better  for  MARINE  ENGINE  BEAR- 
INGS. LOCOMOTIVES  and  other  heavy 
dutv,  such  as  INTERNAL  COMBUSTION 
ENGINE.  CRANK-PIN  and  Bearings  working 
at  very  high  speed. 


ANTI-FRICTION 

PLASTIC  GLYCO-BRONZE  BEARINGS 

Do  not  require  a  White  Metal  Liner. 

In  clean,  smooth  Castings.   To  Customers*  own  patterns  or 
drawings 

The  most  durable  Metal  for  Rolling  Mill 
and  Tube  Mill  Bearings. 

UNSURPASSED  for  Camshaft-Crankend— Pi.ton  Pin— 
Midbearing — Front  and  Rear  Axle — Gear  Box — Motor 
and  Dynamo  Bearings  of  Steam,  Oil  and  Petrol  Engines. 


Contractors  to 
THE  ADMIRALTY,  WAR  OFFICE,  AIR  BOARD, 
AND  TO  THE 
CROWN  AGENTS  FOR  THE  COLONIES. 


STAVELEY 


COAL  AND  IRON  CO,  LTD., 
CHESTERFIELD,  ENGLAND. 


MAKBR8  of  HIQH-CLA88 

Cm  Iron  Pipes 

FOR 

WATER,  6AS,  STEAM, 
DRAINAGE, 
HYDRAULIC  POWER  Ac. 

1^  Inohes  to  72  Inches  diameter. 
In  all  lengths  and  for  all  pressupes. 

ALSO  IN   MCTRIO  SIZES. 


GENERAL  FOUNDRY  WORK 

and  IRON  CASTINGS 


QUICK  DELIVERY 
of  "THE  COVENTRY" 
HEAVY    ROLLER  CHAINS 

We  are  in  a  position  to  deliver,  promptly,  Roller 
Driving  Chains  for  all  makes  of  commercial 
vehicles,  English  and  American  included.  The 
use  of  a  spare  chain  permits  the  original  one  to 
be  periodically  cleaned  and  oiled  without  inter- 
rupting the  daily  running  schedule,  prolonging  the 
life  of  both  chains  and  reducing  running  costs. 
Why  not  try  it  ? 

"THE  COVENTRY"  CHAIN  CO.,  LTD. 
COVENTRY  -  ENGLAND 

CABLES  :  CHAINS,  COVENTRY 
CODES:  A  B  C  4ih  &  5th  EDITIONS 
WESTERN   UNION  AND  MARCONI 
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CHINESE  INDEX  TO  BRITISH  MANUFACTURES. 


D 


Giving  the  names,  addresses,  and  specialities  of  makers  in  the  Chinese  Janguage. 


■an  ^ 


35 

'H.  H.  ALLEN,  SON  &  CO.,  LTD.. 
Queen's  Engineering  V/orks, 
Bedrord,  England. 

%         i%   M          %  l-jj 

w.  &  T.  AVERY,  LTD.,  51 
8oho  Foundry, 

Birmingham,  England. 

56 

IHE  BRITISH  ALUMINIUM  CO., 
LTD., 

109.  Queen  Victoria  Street, 

London,  England. 

^  ^    'M  it             ^  f   ^1      ^  $t        %     Sk^  :M 
^  t:   111  'f  ^  A  #^ 

34 

EVERSHED  &  VIGN0LE8,  LTD., 
Acton  Lane  Works,  Chiswick, 
..aiioon,  England. 

9 

GLENFIELD  &  KE11NEDY,  LTD. 

Kilmarnock,  Scotland. 

^  l*\  '  ^  7^  -irL               T*Xi^-'  °   T  «•      jK.^   r-j  -t*. 

t f^'-f/f  ^^^'Kif^;  fycrt/^^W^  i^^^-f^il^Via 
-^t  ^;  ^  ^     >&-     4^"J  ^^'1^      ^  ^  ^   ^^,14  5-^  m'fL 

MLt^RED  GRAHAM  &  CO.,  30 
St  Andrew's  Works, 

Crofton  Park, 
London,  England. 

yS    1?]   ^  ^        a  4          ^  i^g.  •t'l^4ji..;*l'*f 

 7  

3a 

C.  E.  HEINKE  &  CO.. 

Orange  Road. 
Barmondsey,  ENGLAND. 

til  ^|<.  %  ,  ^Jl.                  ^  -^r,      Jv,  t.  f  A^'^^  ^ 
t   ^  *£               ^  ;^  JiL         '-^^  ^  3^  '  'Sim-^ 

RAN80ME8  &  RAPIER,  LTD..   44  | 
32,  Victoria  Street. 

London.  England. 

Sir  WILLIAM  ARROL  d  Co.^ 

Dalmarnock  Ironworks,  BRIDGETON,  GLASGOW.  ' 

Cables:    '  TAY,  GLASGOW." 

London    Offices  :   56,   VICTORIA   STREET,    WESTMINSTER,  S.W. 

Shanghai  Office  :  43,  KIANG8E  ROAD  (P.O.  Box  243).  Tel.  :  "  REBRITMAN,  SHANGHAI." 


Hydraulic  Macliinery. 

Temperley  Transporters. 
Steel   Framed  Building:s. 


CRANES  Of  all  Classes. 

BRIDGES. 

structural  Steelwork. 


Crane  Department :   PARKHEAD,  GLASGOW. 
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CHINESE  INDEX  TO  BRITISH  MANUFACTURES— Continued. 


25 

JOHN  1.  THORNYCROFT  &  CO., 
ITD., 

10,  Crosvenor  Place, 

iondon,  England. 

UNITED  BRASSFOUNDERS  AND 
ENGINEERS,  LTD. 
Empress  Foundry, 

Cornbrook, 
Manchester,  Engrland. 

i 

VIGKERS,  LTD.,  53 
Vickare  Houu,  Broadway. 

WMtmintttr,  London,  England. 

WOODITE  CO..  65 
Mitcham  Common, 

*urr»v  Eneland. 

%       ^i-  i%  ^        >h  fk.      4^  in  i_  ^t)  /ir^  65  . 

FOR 


GAS,  WATER.  DRAINS.  HOT  WATER.  RAINWATER.  AND  SOIL  PURPOSES. 

ALSO  SPECIAL  CASTINGS  OF  ALL  DESCRIPTIONS. 

THOMAS  ALLAH  &  SOHS,  LTD..Bonlea  Foundry  Jltornaby-on-Tees,  England. 


DORMAN,  LONG  &  Co.,  Ltd. 

SHANQHAI  OFFICE:   43,  Kiangse  Road  (P.O.  Box  243).  MIDDLESBROUGH. 

Tel.  Addresi :  "  Eebritman,  Shanghai."  Tel.  Address:  "Dorman.  Middlesbrough." 

CLARENCE  HOUSE.  4  CENTRAL  BUILDINGS,  WESTMINSTER,  S.W.,  &  CRANT  STREET,  SOUTH  MELBOURNE,  AUSTRALIA. 

Manufacturers  of  "SIEMENS-MARTIN  " 

ENGLISH  STEEL  PLATES,  JOISTS,  ANGLES,  CHANNELS,  ROUNDS,  SQUARES,  &C.,  COMPOUND  AND  PLATE  GIRDERS, 

WROUGHT    STEEL   COLUMNS,    AND   ALL    KINDS   OF   STRUCTURAL   STEEL  WORK. 

20,000  Tons  of  JOISTS,  CHANNELS,  and  other  Sections  kept  in  Stock  at  the 
Works,    Middlesbrough ;    Nine  Elms    Lane,   London  ;    and   Melbourne,  Australia. 

ILLUSTRATED    SECTION    BOOKS    ON  APPLICATION. 

ROUNDS,  }^  in.  to  2j  in.  ;  SQUARES,  i  in.  to  2i  in.;  FLATS,  in.  to  20^  in.  ;  RAILS  up  to  loo  lbs.  per  yard;  and 
all  sizes  of  Angles,  Channels,  Tees,  &c.,  for  Engineering,  Shipbuilding  and  Wagon  Work  ;  also  Billets,  Blooms  and  Slabs. 

GALVANISED   CORRUGATED   SHEETS   AND   ALL    DESCRIPTIONS    OF  WIRE. 


WOODITE 


THE  BEST  MATERIAL  FOR 

fiAUGE  CLASS  RINGS  &  STEAM  PACKINGS. 


FOR 


VALVES,  JOINT  RINGS,  PUMP  CUPS,  RAM  RINGS,  PACKING  RINGS  AND  SHEETING 

in  all  Sizes  and  Sections. 

Contractors  to  H.M.'s  Government,  Admiralty,  War  Office,  Post  Office,  India  Office,  and  the  Colonial  and  Foreign  Governments. 
THE  BEST  MATERIAL  FOR  ALL  HIGH  PRESSURE,  STEAM,  OR  ELECTRICAL  INSTALLATIONS. 

PRICE  LIST  AND  FULL  PARTICULARS  ON  APPLICATION  TO 

WOODITE  COMPANY,  mitcham  common,  surrey,  eng. 

Agents  for  South  Africa:  GILBERT  &  CO..  JOHANNESBURG. 

Tel.  Addreis:  •  WOODITE.  MITCHAM  ' 
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F.REDDAWAY&CPIIP 


SOLE    MAKERS  OF 

ii 


CAMEL  HAIR"  BELTING 


(Registered  Trade  Mark.) 


THE  BEST  BELT  IN  THE  WORLD  FOR  GENERAL  POWER  TRANSMISSION. 


CAMELATA"  BELTING 


(Registered  Trade  Mark.) 

WATER    STEAM    AND    HEAT  PROOF 

A  Special   Belt  for  Machine  Shop  Drives. 


"SPHINCTER  GRIP "  ARMOURED  HOSE 

"HERCULES"  BRAND 

(Registered) 

FOR  ANY   PRESSURE    UP  TO 

10  TONS  PER  Square  Inch. 


Regd.  Trade  Mark. 


Manufacturers  also  of 

MECHANICAL  RUBBER  GOODS  in  GENERAL. 
CANVAS  HOSE  (Plain  &  Rubber  Lined), 
CALICO  PRINTERS'  BLANKETS, 
PAPER  MAKERS'  FELTS,  &c. 

■ 
■  ■ 

Telegrami  &  Cablet—  Telegrams  &  Cables  - 

■ANCHORAQE.  WnPUfQ     «-     HpAn     OfFIPPS-  "ANCHORAGE, 

MANCHESTER."  WORKS     &     PIEAD     OFFICES.  MANCHESTER." 

Pendleton,  Manchester,  England. 

London    -    -    50/51,  Lime  Street,  E.G. 
Factories  : 

MOSCOW,       London,      Newark,  U.S.A. 
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SI  MPLEX  LOCOMOTIVES 

BUILT  FOR  ALL  GAUGES  AND  CLIMATES. 


Thorougrhly  Reliable  and  Efficient. 
Economical  and   Easy  to  Control. 

Estimate  i  upon  Request — When  enquiring  please 
state  Gauge,  Gradients  and  Gross  Loads  to  be  Hauled. 


40  H.P.  Lo 

Will  Haul    146  Tons  on 
the  Level- 


MOTOR  RAIL  &  TRAMCAR  CO..  Ltd., 

Simplex  Works.  BEDFORD,  ENGLAND. 


1  elegrams  and  Cables—"  MOTRAL,  BEDFORD." 
Codes— A.  B  C.  5th  Edition.  &  Broomhall's  Al. 


Codes : 

Western  Union. 
ABC  (all  editions) 
Bentley's. 
Lieber's. 


N.  HINGLEY  &  SONS,  LTD., 

NETHERTON.  DUDLEY.  ENGLAND. 


TELEGRA.MS  AM) 

Cables : 
"  HINGLEY. 

DUDLEY." 


ANCHORS. 

Hall's  Patent,  Harishorne  s.  Trotman's. 
Rodser's.  Stockless,  Mooring,  &c., 
in  all  sizes. 

CHAINS. 

Ships'  Cables,  Rigging,  Mining  Slings, 
Haulage,  Sic. 

MOORINGS. 
RAILWAY  DRAWGEAR 


SPECIALITIES. 

Netherton  Crown  Special  B  B.  Crane, 
and  Mining  Chains. 


HINGLEY'S 

B«.  YORKSHIRE  Quality 
IRON 


FORCINGS  and  STAMPINGS. 
NETHERTON  BAR  IRON. 

Perfectly    rolled    in    all     Sections  and 
qualities.    Standard  for  reliable 

SMITHING, 
WELDING. 
RAILWAY  e-  CONSTRUCTIONAL 
WORK. 

Resists  co'robion  Three  Times  as  well  as 
steel. 


GRAHAM'S  PATENT  LOUD  SPEAKING  TELEPHONES 


FOR 


BATTLESHIPS,  CRUISERS,  DESTROYERS,  MERCANTILE  VESSELS, 
FORTIFICATIONS,  MINES,  POWER  STATIONS,  ETC. 

Adopted  by  the  British  Admiralty,  many  Foreign  Governments  and  the  leading  Steamship  Lines. 


Sole  Representative  for  CHINA  &  JAPAN, 

Mr.  F.  W.  HAMMOND, 

MITSU  BISHI  BUILDINGS,  No.  25.  TOKIO. 
JAPAN. 

Telegraphic  Address:  "  Fairfield,  Tokio." 


ALFRED  GRAHAM  &  CO. 

Electrical  Engineers  and  Contractors. 
ST.  ANDREW'S  WORKS, 
CROFTON  PARK,  LONDON,  S.E. 

Telegraphic  Address  :  "  Navalhada,  London  " 


OAST 
IRON 
PI  PES 

SPKOIAL  CONNECTIONS. 
ALSO 

COLUMNS,  TANK  PLATES 

AND 

ALL  KINDS  OF  GENERAL  CASTINGS. 

A   1  1 

^Hi  FX7RPOSXSS. 

Cochrane  &  Ct  Li 

(Cochrane  Grove  Branch), 

Ormestoy  Iron  Wor*I<:s, 

Middlesbrough-on-Tees^  ENGLAND. 

C&bles:  "COCHRANE   QROVE,"  MIDDLESBROUOH   or  LONDON. 
Shanghai  Office  :  43,  Kiancse  Road,   P.O.  Box  243.  Cables  :  "  Rebritman,  Shanehai." 
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THE  BROUGHTON  COPPER  CO., 

LIMITED, 

Copper  Smelters  and  Brass  and  Copper  Manufacturers. 


Copper,  Brass, 
and  Bronze 


TUBES 


Copper  Ingots,  Bars,  Plates,  Sheets,  etc. 
Yellow  Metal  and  Naval  Brass  Plates,  Sheets,  Rods,  etc. 
Alloys.  Electro-Coppering. 


Telegrams  : 
COPPER  CO. 


MANCHESTER. 


Telephone :  6907. 


Works:   MANCHESTER  and  DITTON,  near  Widnes. 
London  Office  :  6,  Broad  Street  Place,  E.G.  Glasgow  Office :  49-51,  Oswald  Street. 


INDEX  TO  ADVERTISERS. 


A  PAGE 

Allan,  Thomas,  and  Sons,  Ltd.  .  304 
Allen,  Edgar,  and  Co.,  Ltd.  277 
Allen,  W.  H.,  Sons  and  Co.,  Ltd.  268 
Anderson-Grice,  The,  Co.,  Ltd.  275 
Anglo-Chinese  Engineers'  Asso- 
ciation, Ltd   — 

Arrol,  Sir  Wm.,  and  Co.,  Ltd.  ...  303 
Automatic    Telephone  Manufac- 
turing  Co.,   Ltd.    — 

Avery,  W.  and  T.,  Ltd   279 

B 

Bayliss,  Jones  and  Bayliss,  Ltd.  — 

Bentall,  E.  H.,  and  Co.,  Ltd.  265 

Birch,  John,  and  Co.,  Ltd.  265 
Birmingham   Battery   and  Metal 

Co.,   Ltd.    299 

Birmingham    Small    Arms  Co., 

Ltd.    - 

Briggs,  W.,  and  Sons,  Ltd.  278 

British  Aluminium  Co.,  Ltd.  266 

British  Electric  Transformer  Co.  265 

British  Electric  Vehicles,  Ltd.  308 
British    Everite    and  Asbestilite 

Works,  Ltd.  274 
British    Insulated    and  Helsby 

Cables,   Ltd   298 

Brooks  and  Ooxey,  Ltd   277 

Broughton  Copper  Co.,  Ltd.,  The  307 

Brown,  David.  Jun   295 

Brown,  John,  and  Co.,  Ltd   268 


Campbell  Gas  Engine  Co.,  Ltd., 
The   

Cochrane  and  Co.,  Ltd   

"  Coventry  "  Chain  Co.,  Ltd., 
The   

Craig,  A.  F.,  and  Co.,  Ltd. 

Crichton,  Thompson  and  Co., 
Ltd.    — 

Crossley    Bro«.,   Ltd   M6 

O 

Davidson  and  Co..  Ltd. 
Oawnay,  A.  D.,  and  Sons,  Ltd 


306 

302 
280 


308 
276 


Dodwell  and  Co.,  Ltd  

Dorman,  Long  and  Co.,  Ltd. 
Douglas  and  Grant,  Ltd.  .. 


Evershed  and  Vignoiles,  Ltd. 

F 

Fielding  and  Piatt,  Ltd  

Firth,  Thos.,  and  Sons,  Ltd. 
Fleming,    Birkby    and  Goodall, 

Ltd  

Foster,  W.  and  J  


PAGE 
299 
304 
299 

303 

300 
270 

273 


Dermatlne  Co.,  Ltd   27S 


Glenfield  and  Kennedy,  Ltd.  303 

Glenlffer  Motors,  Ltd   297 

Glover,  W.  T.,  and  Co.,  Ltd.  ...  — 

Glyco  Metal  Co.,  Ltd  

Graham,  Alfred,  and  Co  

Grahame-White  Co.,  Ltd.,  The... 

Green,  E..  and  Son,  Ltd   — 

Greenwood  and  Batley,  Ltd   297 

H 

Hadnelds,  Ltd  

Hall,  J.  and  E.,  Ltd  

Hawthorn,  Leslie  and  Co.,  Ltd. 

Heinke,  C.  E.,  and  Co  

Henderson,  John  M.,  and  Co. 
Henley's,  W.  T.,  Telegraph  Works 
Co.,  Ltd. 

Hingley,  N.,  and  Sons,  Ltd   306 

Hudson,  Robert,  Ltd   274 

Hudson  and  Kearns,  Ltd   274 

Hulse  and  Co.,  Ltd   273 

J 

Jacks,  Wm.,  and  Co  

Jardlne,  Matheson  and  Co.,  Ltd.  301 
K 

Keighley  Gas  and  Oil  Engine  Co., 

Ltd.   ; 

Kent,  George,  Ltd  

M 

Maclaren  and  Co.    276 

Manlove,  Alliott  and  Co.,  Ltd.  .. 
MaroonI    International  Code  Co., 
Ltd  


302 
306 


294 

266 
303 


272 


267 


275 
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Mond  Nickel  Co.,  Ltd.,  The  266 

Motor  Rail  and  Tramcar  Co.,  Ltd.  306 

N 

Norris,  Henty  and  Gardners,  Ltd.  265 

North-Eastern  Marine  Engineering  300 

P 

Paterson  Engineering  Co.,  Ltd.  ...  265 

Pratt,  F.,  and  Co.,  Ltd   278 

Pulsometer  Engineering  Co.,  Ltd.  308 
R 

Ransomes  and  Rapier,  Ltd.  301 
Ransomes,    Sims    and  Jefferles, 

Ltd   270 

Reddaway,  F.,  and  Co.,  Ltd.  305 
Representation  for  British  Manu- 
facturers, Ltd   271 

Reyrolle,  A.,  and  Co.,  Ltd   — 

Robey  and  Co.,  Ltd.   

Rose,  Downs  and  Thompson,  Ltd.  269 

S 

Sanders,  Rehders  and  Co.,  Ltd.  275 
Sheepbridge  Coal  and  Iron  Co., 

Ltd.,  The    _ 

Shewan,  Tomes  and  Co   272 

Shirtlin  Bros.,  Ltd.    279 

Sisson,  W.,  and  Co.,  Ltd,    265 

Stanton  Ironworks,  Ltd   273 

Staveley  Coal  and  Iron  Co.,  Ltd.  302 
T 

Thornycroft,  J.  I.,  and  Co.,  Ltd.  304 
U 

United    Brassfounders    and  En- 
gineers, Ltd   276 

V 

Vickers,  Ltd   265 

W 

Wadsworth,  Wm.,  and  Sons,  Ltd.  — 

Waygood-Otis,  Ltd.    — 

Woodite  Co.,  Ltd   304 

Wyatt,  G.  F,,  and  Co   _ 

Y 

Yarrow  and  Co.,  Ltd   280 
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Heating  &  Ventilating  System 

is  a  friend  to  the  employer  mid  the  employee,  for  it  supplies  the  ideal  form  of  heating 
with  ventilation.  That  means  better  work  and  more  of  it,  for  without  fresh  air  the  best 
results  cannot  be  obtained.  Let  our  ens^ineers  investigate  your  Fan  requirements, 
whether  for  Heating  and  Ventilating — drying  of  any  material — mechanical  draft  for  your 

boilers — or  "other  air  handling  problems. 

DAVIDSON  &L  CO.,  LTD.,  BELFAST,  IRELAND. 


For  the  Plantation,  Mine  or  Works 

The  Electric  Loco  shown  will  haul  or 
push  loads  up  to  10  tons  on  any  gauge 
track  19  in.  to  Standard  4  ft.  85  in. 
Simple,  safe  and  cheap  to  use.  A  boy 
can  drive  it.  Apply  the  brake  the  Loco 
stops,  and  cannot  be  started  again  till  the 
brake  is  released.  Built  of  Steel  and  Iron 
the  Loco  is  indestructible. 

We  also  Manufacture  several  types  of  ELECTRIC  TRUCKS. 

BRITISH  ELECTRIC  VEHICLES,  LTD., 

Sales  Dept.  : 

126-128,  Hamilton  House,  Bishopsgate,  London,  E.C.2 

Facfor>'— CHURCHTOWN  WORKS,  SOUTHPORT,  ENGLAND. 


pulsomcter  engineering  G?,  Ht 

Offices:  11,  TOTHILL  STREET,  LONDON,  S.W.  Works:  NINE  ELMS  IRONWORKS.  READING. 


Tinted  for  the  Proprietor«  by  The  Ayenue  Press  (L.  Upcott  Gill  &  Son,  Ltd.),  55  and  57,  Drury  Lane,  W.C.2,  and  published  by  Eastern 

Papers.  Ltd,,  79,  GracechurcJi-atreet.  London,  E.C.3. 


-zir 


Cf)e  ILonDon  $  Cbina  Crpt00S. 

M 
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Established  1858. 

MONTHLY   TECHNICAL  SUPPLEMENT. 


it 


The  Advocate  of  British  Engineering  Interests  throughout  the  whole  of  Asia. 


VOL.  XL— No.  8. 

New  Series. 


THURSDAY.  AUGUST  12,  1920. 


METERS 


Agents  throughout  the  World. 


For  Water,  Steam, 
Compressed  Air,  Etc. 
GEORGE  KENT,  LTD., 

199,  HIGH  HOLBORN,  LONDON,  W.C.I. 


THE 

PvriLksoN  S\.sti:m  of 

WaTKI^  W  kirfCATIO.N 

Filtration 
Softening 

ChlORI  NATION 

Viis  been  cxlensivcly 
cidoptcd  for  fhc  Ireuf mer»I 
of  public  tlrinkinq  supplies 
m  the  Kiisl.  Plai'js  rocenlly 
insttillcd  undfTTonslruclion 
Knckfd  100.000.000  Gallons 


nr-R  DAY. 


\VAIM<     lURIf  ICATION    SI'F  r  I  Al  l.-^TS 

I  'H.INliKINC  ll.;.OUIHAMI»rONKOW:X 
</n«l>ANY  LTD  V.  W.C.I. 


OIL 
ENGINES 


E.  H.  BENTALL&CO.,  L  - 

Heybrldile,  Maidon,  Essex. 


CWCHTON 
TH0MP50> 


VICKERS 


LIMITED. 


Warthipt.    Mail  and  Pauenger  Steamers. 
GuDs  and  their  Mountingi.  Armour  Platet. 
Marine  Engines  of  ail  descriptions, 
including  Turbine  and  Heavy  Oil  Engines. 
Large  Gas  Engines, 

Aeroplanes  for  Commercial  &  Military  Use. 

Flying  Boats  for  Commercial  &  Naval  Use, 

Vickers  Saunders  Flying  Boats. 

Airships.    Locomotive  Crank  Axles. 

Straight  Axles  for  Locomotives,  Carriages 

and  Wagons.  Electrical  Plant. 

High  Tensile  Steel  Tyres  ("Australia 

Drand.  ) 

Stampings  and  Forgings  of  every 
description.     "Duralumin"  (Rcgd. Trade 

Small  Tools, 
PEACE  PRODUCTS  EXHIBITS  at  the 

GREAT  VICTORY  EXHIBITION, 
Stand  No.  151/160.  CRYSTAL  PALACE. 

VICKERS  HOUSE.  BROADWAY 
LONDON,  S.W.  1. 


BERRY 

TRANSFORMERS 


ENQl/IJRIES/NVrTED 

The  British  Electric 
Transformer  C9U-^ 
Haye  s.Middx  land 


JOHN  BIRCH  &  CO.,  LTD.,    EXPORT  ENGINEERS, 

i'UKCHA.HB,   INSPBCr  AND  RHIP  MATKKIAL  AND  MACUINUKV 
POH   KNr>rNKKH.H  AND  CONTRACTORS  ABROAD. 

Kndkavouk.  2,  LONDON  WALL  BUILDINQft,  LONDON,  E.C< 

r/)'r,^)V.  OvrwM  Ago  fits  Tor  Wm,  BEARDMORE  &  Cot  Ltd.,  Qlasgow. 
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THE  BIRMINGHAM 
BATTERY  &  METAL  CO.,  LTD., 

MANUFACTURERS  OF 

BRASS  &  COPPER  TUBES 

(SEAMLESS  AND  BRAZED) 

For  LocomotivB.  Marina  and  other  Puroosas. 


BRASS  SURFACE  CONDENSER 
TUBES. 

Brass  and  Copper  Sheets,  Wire  and  Rods,  Yellow 
Metal  Sheets  and  Rods,  Brazing  Solder,  Yellow 
Metal  and   Naval  Brass  Condenser  Plates,  etc. 


Selly  Oak,  Birmingham. 

Telegram*  :  "BATTERY,  SELLY  OAK." 


■~  J  T  o  o  Q  isKjn  ♦tn  «  a 

C.  116  ^ 


LUMINIUM 


makes 

66  %  lighter 

Castings, 

e.g. 

Automobile  Cylinders. 
,  „  Crankcases, 
„  Pistons, 
„  Fittings, 
Cooking  Utensils, 
Drill  Frames, 
Drilling  Jigs. 
Driving  Pulleys, 
Magneto  Parts, 
Name  Plates, 
Vacuum  Cleaners, 
Ventilators, 
Vulcanising  Moulds, 
&c.,  &c. 


HAVE  IT  CAST  IN  ALUMINIUM 

Facts  and  figures  are  in  our  Foundry  Brochure 
(Free). 


BRITISH 

^-    lOA  OVeZft  VICTOKIA  STblTZ  LONDON L  C  1 


<s i.,i.r.).i  ,r ^.Loo nr;«.ii.;:!«i!J«a 

LUMINIUM  f^^.g 


LOCOMOTIVES 


Locomotive  Works  : 
FORTH  BANKS,  NEWCASTLt-ON-TYNE. 


Of    every    description    for    Colonial    and  Foreign 
Railways.    Patent  Locomotives,  Cranes,  Petro 
and  Electric  Locomotives,  and  Rail  Motor 
Coaches.      Combined  Cranes  and  Tank 
Locomotives    always    in   Stock  or 
progress  for  Collieries,  Ironworks, 
Railway      Depdts,  Branch 
Lines,  Contractors, 


Shipyard  &  Dock : 
HEBBURN-ON-TYNE. 


SHIPS. 

PASSENGER  &  CARGO  VESSELS, 
INSULATED  STEAMERS,  OIL  TANKERS, 
CRUISERS  &  TORPEDO  BOAT  DESTROYERS, 
TURBINE  &  PADDLE  STEAMERS,  ORE  CARRIERS- 
DOCKING  &  REPAIRS. 


ENGINES. 

TURBINES  &  RECIPROCATING  ENGINES,  WATERTUBE 


Engine  W«rk( : 
ST.  PETER  S,  NEWCASTLE. 


AND  CYLINDRICAL  BOILERS,  PROPELLING 
MACHINERY  FOR  WARSHIPS  OF  ALL  KINDS. 


Aug.  12. 1920    £asc(rn  Cndlneering  sufflimb»t  to  CDe  Condon  and  Cblna  express.  3ii 


SI  MPLEX  :r::«r;-  LOCOMOTIVES 

BUILT  FOR  ALL  GAUGES  AND  CLIMATES. 


Thorougfhly  Reliable  and  Efficient. 
Economical  and   Easy  to  Control. 

Estimates  upon  Request — When  enquiring  please 
state  Gauge,  Gradients  and  Gross  Loads  to  be  Hauled. 


40  H  P.  Loco,  at  Work 

Will  H«al_  146  Tons  on 
'    '  the  Level!' 


MOTOR  RAIL  &  TRAMCAR  CO..  Ltd., 

Simplex  Works.  BEDFORD,  ENGLAND. 

Telegrams  and  Cables—"  MOTRAL,  BEDFORD." 
Codes— A.  B  C.  5th  Edition.  &  Broomhall  s  Al. 


Codes : 

Western  Union. 
ABC  (all  editions). 
Bentley's. 
Lieber's. 


N.  HINGLEY  &  SONS,  LTD., 

NETHERTON.  DUDLEY.  EHGLAHD. 


Telegrams  and 
Cables : 
"  HINGLEY, 

DUDLEY. 


ANCHORS. 

Hall  s  Patent,  Hartshorne  s,  Trotman's, 
Rodger  s.  Stockless,  Mooring,  &c., 
in  all  sizes. 

CHAINS. 

Ships'  Cables.  Rigging,  Mining  Slings, 
Haulage,  Sec. 

MOORINGS. 

RAILWAY  DRAWGEAR. 


SPECIALITIES. 


Netherton  Crown  Special  B  B.  Crane, 
and  Mining  Chains. 


HINGLEY'S 
Be..  YORKSHIRE  Quality 

IRON. 


FORCINGS  and  STAMPINGS. 
NETHERTON  BAR  IRON. 

Perfectly    rolled    in    all     Sections  and 
qualities.    Standard  for  reliable 

SMITHING, 
WELDING, 
RAILWAY  &  CONSTRUCTIONAL 
WORK. 

Resists  corrosion  Three  Times  as  well  as 
steel. 


GRAHAM'S  PATENT  LOUD  SPEAKING  TELEPHONES 


FOR 


BAHLESHIPS,  CRUISERS,  DESTROYERS,  MERCANTILE  VESSELS, 
FQRTIFICATiaNS,  MINES,  POWER  STATIONS,  ETC. 

Adopted  by  the  British  Admiralty,  many  Foreign  Governments  and  the  leading  Steamship  Lines. 


Sole  Representative  for  CHINA  &  JAPAN, 

Mr.  F.  W.  HAMMOND, 

MITSU  BISHI  BUILDINGS.  No.  25.  TOKIO, 
JAPAN. 

Telegraphic  Address:  "  Fairfield.  Tokio." 


ALFRED  GRAHAM  &  CO. 

Electrical  Engineers  and  Contractors, 
ST.  ANDREW'S  WORKS, 
CROFTON  PARK,  LONDON,  S.E. 

Telegraphic  AddresB  :  "  Navalhnda,  London  ** 


HIGH  CLASS 

MACHINE  TOOLS 

FOR  RAILWAY.  MARINE,  ORDNANCE  &  GENERAL  ENGINEERING  WORK. 

HULSE  &  CO.,  Ltd., 

Ordsal  Works,  Manchester,  England. 

ESTABLISHED  1852. 

Cablet:  "  Esluh,  Manchester/'  A.B.C.  (5th  Ed.)  Al  and 

Bentley's  Codes. 


3  in.  Spindle  Planer  Type 
Horizontal  Milling  Machine. 


"  Rebritman,  Shanghai."   Shanghai  Office  t— 43,  Kiangse  Road,  P.O  Box  243- 
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Telegrams  : 

"  Atlas,  Sheffield.' 


Telegrams : 

"Shipyard,  Clydebank. 


JOHN  BROWN  &  CO  L™ 


STEEL  MANUFACTURERS.  IRONMASTERS. 
SHIPBUILDERS,  MARINE  ENGINEERS 


=    TYRES  &  AXLES 


for  Locomotiveb,  Wagons, 
Tramway  Cars,  etc. 


SPRINGS 


Spiral,  Volute,  Conical  and 
Laminated. 


FORCINGS 


—  for    Locomotives,  Electrical 
Motor  Traction  and  General 

—  Engineering  Work 

I  TOOL  STEELS 

=  "ATLAS"     Extra  and 

=  "ATLAS'"    Self    Hard  High 

=  Speed  Steels. 

I  STEEL  CASTINGS 

—  of  all  kinds  up  to  2  Tons  in 
=  Weight. 


ATLAS  WORKS 

SHEFFIELD 


SHIPBUILDING 

Passenger  and  Cargo  up  to 
the  largest  size  and  power. 

TURBINE  FORCINGS 

Drums,  Qear  Wheels,  Cylinder 
Linings  of  all  descriptions  by 
the  Hollow  Rolling  Process. 

MARINE  ENGINES 

Reciprocating  and  Turbine 
up  to  the  highest  power. 

DROP  STAMPINGS  AND 
FORCINGS 

STEAM  CHESTS 

for  Water  Tube  Boilers. 


&  CLYDEBANK 

Nr.  GLASGOW 


6,000-TON  PRESS  AT  THE  ATLAS  WORKS.  E 

lllllllllllllllllllllllllllllllllllllllllll  llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllillllillllllllllllllll^ 


"THE  ALLEN " 

Heavy  Fuel 

OIL  ENGINE 


THE  "  Allen  "  Heavy  Fuel  Oil  Engine  is  principally 
remarkable  for  its  reliability  and  simplicity, 
while  it  will  drive  either  by  means  of  a  belt  or 
direct  coupled  to  electric  generators,  pumps,  agri- 
cultural, or  other  machinery. 

The  "Allen"  Heavy  Fuel  Oil  Engine  is  easily  and 
quickly  started,  and  will  run  for  long  periods  with  a 
minimum  of  attention. 

Made  in  sizes  from  2S-320  Brake  Horse  Power. 
The  "Allen"  Heavy  Fuel  Oil  Engine  runs  equally 
well  with  Crude  Oil,  Refined  Petroleum,  Shale  or 
low  grade  and  cheap  oils. 

We  are  building  engines  for  stock  requirements 
against  which  early  deliveries  can  be  given. 


cMiade  in   Sizes  from 
25-320  Brake  Horse  Power. 


Catalogues  and  prices  on  application  to  Head  Office 
or  Eastern  Representatives  : — 

SCOTT,  HARDING  &  Co., 

6,  Peking  Road,  Shanghai. 

J.  MORRISON  &  Co.,  Ltd.. 

9,  Marunouchie  East, 

Kojimacbi-Ku,  Tokyo. 

RICHARDSON,  McCABE  &  Co.,  Ltd., 

II,  Grey  Street,  Wellington,  N  Z. 

FYVIE  &  STEWART, 

Collins  Street,  Melbourne. 


I  W.  H.  ALLEN,  SONS  &  C°-  LT£ 


BEDFORD,  ENGLAND. 
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CHEMICAL  SOLVENT 
OIL 

EXTRACTION  PLANT 


Complete  Installations 
furnished  to  handle  any 
or  all  Oleaginous  Seeds. 


View  :  Chemical  Extraction  Plant. 


ROSE,  DOWNS  JHOMPSON^L' 


12,  Mark  Lane, 
London. 


20,  Foochow  Rd., 


Old  Foundry,  HULL.''"  ;S°°r 


OIL  MILL  MACHINERY. 


OIL  EXPRESSING  MILLS 


For  all  seeds, 
any  quantity  from 
56  lbs.  per  hour. 


OIL  REFINERIES, 
OIL  FILTERS. 
OIL  BOILERS. 


NEUTRALISING. 
BLEACHING. 
AND  DEODORISING 
PLANTS. 


"Premier"  Cage  Presses. 
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CUTLERY  is  not  the  only  purpose  for  which  STAINLESS  STEEL  is  suitable ; 
its  non-corrodible  properties  are  of  immense  importance  for  many  engineering  uses 
such  as  VALVES,  VALVE- RODS,  PUMP-RODS,  RAILWAY  CARRIAGE 
and  TRAMWAY  FITTINGS,  SHIPS'  FITTING,  WIRE  ROPE,  CHAINS, 
BOLTS,  RIVETS,  HINGES,  and  so  on  in  fact  the  purposes  to  which  it  can  be 
put  with  advantage  are  innumerable. 


Compound  Steam  Tractors 


andl^pe 
Lifter,  :  Injector 
Feed-Pump 
over  Driver  and 
mounted 
springs  to  both 
axles. 

Complete  Speci- 
fications and 
Estimates  free- 


adapted  to 
requirements 
Contractors,  Timber 
,  etc. 


Merchants 


TRAILERS 

suitable  for 
these 

Engines  can 
be  supplied 
from  stock 


RANSOMES,  SIMS  &  JEFFERIES,  Ltd., 
IPSWICH,  ENGLAND. 
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7\  LL  communications  re  the  following 
a\  firms'  Far  Eastern  business  to  be 
addressed  to  their  joint  office,  viz, : — 

REPRESENTATION  FOR  BRITISH 
MANUFACTURERS,  LIMITED, 

43,  Kiangse  Road,  SHANGHAI. 

Cable*:  "  Rebritman,  Shanghai."  Postal  Address:  P.O.Box  242  Shanghai. 

(Resident  Engineer  and  Staff.) 

AND  AT  HANKOW. 


SIR  WM.  ARROL  &  CO.,  LTD.,  DALMARNOCK  Bridgre  Builders,  Hydraulic  Machinery  and 

IRONWORKS,  GLASGOW,  SCOTLAND.  Crane  Makers. 

BIRMINGHAM  METAL  &  MUNITIONS  CO.,  LTD.,  Brass  and  Cupro  Nickel  Cups,  &c.,  Rifle  and 
BIRMINGHAM,  ENG.  Revolver  Cartridg-es,Q.F.  and  other  Automatic 

Gun  Cartridg-es. 

JOHN  BROWN  &  CO.,  LTD.,  ATLAS  WORKS,  Manufacturers  of  Armour  Plates,  Crank  Shaft- 
SHEFFIELD,  ENG.  ingf,  Tyres,  Axles,  Presses,  &c. 

CALLENDERS  CABLE  &  CONSTRUCTION  CO.,  Insulated  Wires  and  Cables  for  Electrical 
LTD.,  HAMILTON  HOUSE,  VICTORIA  EMBANK.  Installations,  Telegraph  and  Telephone 
MENT,  LONDON,  ENG.  Work,  &c. 

COCHRANE  &  CO.,  LTD.,  MIDDLESBROUGH,  Cast  Iron  Pipes  and  Connections  for  Gas,  Water, 
ENG.  Steam,  Sewage,  and  Hydraulic  purposes,  &c. 

DORMAN,  LONG  &  CO.,  LTD.,  MIDDLES.  Structural  Steel  Work  of  all  descriptions, 
BROUGH,  ENG.  Galvanised  Steel  Wire,  Steel  Plates,  Joists, 

Angles,  &c. 

DOUGLAS    &    GRANT,     LTD.,     DUNNIKIER  Rice  Mill  Machinery. 
FOUNDRY,  KIRKCALDY,  SCOTLAND. 

TH08.  FIRTH  &  SONS,  LTD.,  NORFOLK  WORKS,  High  Speed  Steel,  Steel  Castings  and  Forgings, 
SHEFFIELD,  ENG.  Projectiles,  Engineers'  Small  Tools  in  High 

Speed  Steel,  Files,  Edge  Tools,  &c. 

FLEMING,  BIRKBY&GOODALL,  LTD.,  HALIFAX,  Leather  and  Textile  Machine  Belting,  Suction 
ENG.  and  Canvas  Hose,  &c. 

J.  &  E.  HALL,  LTD.,  DARTFORD  IRONWORKS,  Refrigerating  Machinery  and  Commercial 
KENT,  ENG.  Motor  Vehicles. 

R.  &  W.  HAWTHORN,  LESLIE  &  CO.,  LTD.,  ST.  Locomotives,  Marine  Engines  and  Boilers,  Light 
PETER'S  WORKS,  NEWCASTLE-ON-TYNE,  ENG.     Cruisers,    Destroyers,    Passenger  Vessels, 

Floating  Docks,  &c. 

ROBT.  HUDSON,  LTD.,  GILDERSOME  FOUNDRY,  Portable  Railway  Plant,  Goods  Wagons,  Trucks, 
NR.  LEEDS,  ENG.  Tubs,  Barrows,  &c. 

HUL8E  &  CO.,  LTD.,  ORDSAL  WORKS,  SALFORD,  Lathes  and  Machines  used  in  the  manufacture 
MANCHESTER,  ENG.  of  Heavy  Ordnance,  Armour  Plates,  Marine 

Turbines,  and  for  Railway  Work. 

WILLIAM  HUNT*  SONS,  THE  BRADES,  Shovels,  Spades,  Pickaxes  and  Tools. 
LTD.,  BRADES  STEEL  WORKS,  NR.  BIR- 
MINGHAM, ENG. 

KEIGHLEY  GAS  &  OIL  ENGINE  CO.,  KEIGHLEY,  Vertical  and  Horizontal  Gas,  Oil,  and  Petrol 
ENG.  Engines  and  Suction  Producer  Gas  Plants. 

A.  RANSOME  &  CO.,  LTD.,  STANLEY  WORKS,  Wood  Working  Machinery. 
NEWARK-ON-TRENT,  ENG. 

RANSOME  VERMEHR  MACHINERY  CO.,  3,  CEN-  Concrete  Mixers,  Steel  Piling,  Pile  Drivers, 
TRAL  BUILDINGS,   WESTMINSTER,  LONDON,     Road  Making  Plant,  &c. 
ENG. 

SIMON-CARVES,  LTD.,  20,  MOUNT  STREET,  Coke  Ovens  with  By-Product  Recovery,Chemical 
MANCHESTER,  ENG.  and  Acid  Plants,  Coal  Washers  and  Convey- 

ors, Glass  Works,  Ferro-Concrete  Work,  &c. 


London  Office  :  8,  The  Sanctuary,  Westminster,  S.W.  1. 

C«bl««:  "REBRITMAN.  LONDON."  Talsphona  No.  :  VICTORIA  5466. 
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Shewan,  Tomes  &  Co 

ESTABLISHED   1891.  CABLES:  "  KEECHONG." 

Head  Office  :    HONG  KONG. 


llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllflllillllllllllllllllllN^ 

Engineers  and  Contractors. 

Engineering    Plant,   Constructional  Steelwork, 
Tools,  Electric  Lighting  and  Power,  Electrical 
Sundries,   Gas  and  Oil  Engines,  Compressors, 
Turbines,  etc.      _      -      -  - 


BRANCHES : 

CANTON.  YUNNANFU. 
SHANGHAL  TIENTSIN. 
KOBE.  NEW  YORK. 

LONDON  :  32.  LIME  STREET.  E.G.  3. 


=fUcn 


HELMUEY 

CABLES 


::  For  the  :: 
transmission  of 
Electrical  Energy 
for  any  purpose 


Laying  H  ^-N  LELy  Cables  at  KIOTO,  JAPAN. 

"^^^E  undertake  the  complete  installation  of 

Electric  Supply  Mains 

in  any  accessible  part  of  the  world,  or  we  supply 
Electric  Cables,  small  or  large,  for  our  customers 
to  erect  themselves. 

We  supply  electric  wires  of  all  sizes,  but  we  do 
not  carry  out  wiring  installations. 

Mention  this  journal  and  ask  for  catalogues.  ' 


'''Hut  MJ^^^ 


W.  T.  Henley's 
Telegraph  Works 

Co.,  Ltd., 

Blomfield  Street, 
London,    E.C.  2. 
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C.  M.  &  M.  SPECIALITIES: 

CENTRAL  EXHAUST  AND  HEAT  EXTRACTION  STEAM  ENGINES 

with  Piston  Drop  Valves,  forced  lubrication  to  all  working  parts  and  Patent  Combined  Drain 
Exhaust  and  Relief  Valves  allowing  of  Exhaust  to  vacuum  and  atmosphere  in  the  same  Engine 
under  the  most  economical  conditions 

DIESEL  OIL  ENGINES  fi^om  so  b.h.p.  upwards. 

CONDENSING  PLANTS  to  any  capacity  and  supplied  with  reciprocating  or 
Rotary  Air  Pumps,  also  steam  jet  Air  Extraction. 

COMPLETE  POWER  INSTALLATIONS. 

Afaj  we  se7id  von  further  particulars 


Est. 


1848 


Cole,  Marchent  &  Morley  Ltd. 


Bradford,  England. 


Telegrams  : 


*'Cole,  Bradford.' 


C.  M.  &  M.  eSD  I.H.P.  Central  Exhaust  Sieam  Engine. 


"TEON"  is  the  original  "ALL  BRITISH" 
HEAT,  STEAM  &  WATERPROOF  BELT. 

''TEON''    fabric    is   the  strongest 
Cotton   Duck,   impregnated  and 
welded  in  plies  under  heavy 
hydraulic  pressure. 

^'TEON"  is  copper 
sewn  (except 
3  ply). 


For  all 
Sorts  &  Conditions 
of  Drives. 


Telegrams : 
'REOBRITMAN, 

SHANGHAI.' 


Shanghai  Office  : 

43,  Kiangse  Road 

liiitish  P.O.  Box  243). 


ACID  & 
CHEMICAL 
RESISTING. 


Teon"  Belting. 


Fleming,  Birkby  &  Goodall,  Ltd., 
HALIFAX,  ENG. 
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Building  Requirements 

throughout  the  Far  East 

are  met  most  adequately,  most  economic- 
ally, and  most  satisfactorily  by 

BRITISH  MADE 

Everite  &  Asbestilite 

Asbestos-Cement  Building  Materials 

CORRUGATED  SHEETS 

FLAT  SHEETS-SLATES-TILES 

For  all  Building  purposes. 

They  keep  a  building  warm  in  winter 
and  cool  in  summer,  being  non-conductive, 
perfect  insulators,  and  free  from  con- 
densation. Each  material  is  absolutely 
water-proof  and  fire-proof. 

Every  modern  building  should 
be  waterproof  and  fire-proof. 

— for  the  sake  of  the  building  ; 

— for  the  sake  of  those  in  the 
building  ; 

— for  the  sake  of  the  stock  and 
machinery  in  the  building. 

It  becomes  imperative,  there- 
fore, for  you  to  know  every- 
thing about  EVERITE  and 
ASBESTILITE. 

EVERITE  is  being  used  in  place 
of  Corrugated  Iron. 
Unrestricted  supplies  available. 

Illustraled  Catalogues,  Quolaliom,  Samples, 
and  full  particulars  from  Sole  Manufacturers  : 

British  Everite  &  Asbestilite  Works 

 Ltd.,  „ 

29,  PETER  STREET,  MANCHESTER,  England. 

'Pltnne:  Cables: 
7790  City,  Manchester.    "Everite,  ^Manchester." — All  Codes. 


SECLLRXTYira  LEDGE:I^ 


ONLY   ev     ^••-^-^  XJ-tV'^ 

HUPS  ON^^KEAKMS 


Office  Equipnvent  £>'  Organts  at  tori  Sp«ciQltsts. 


Hatfifeld  Street:  '^Vibrks.  Steunforxl  Street 
LONDON.  S.E.I. 


LIGHT  RAILWAYS 

POINTS  &  CROSSINGS 
TURNTABLES 
TIPPING  WAGONS 
COLLIERY  TRUCKS 
SUGAR-CANE  WAGONS 
SMALL  LOCOMOTIVES 


C.  769.  — DOUBLE  SIDE  TIP  WAGON. 

ROBERT  HUDSON  LTD. 

Gildersome  Foundry,  near  LEEDS. 

Tel.  Address  :  "  Raletrus,  Leeds." 

Shanghai  Office:  43,  Kiangse  Road  (P.O.  Box  243). 

Tel.  Address  :  "  Rebritman.  Shanghai." 


i 
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MANLOVE'S 
OIL  MILL  MACHINERY. 


COMPLETE  INSTALLATIONS 

for  all  carielits  of 

SEED  or  NUT. 


Self-contained  "ASIAN"  OIL  MILL.  Cage 
Press  System.  Comprising  Seed  KoUs. 
Heating  Kettle,  Cage  Presses,  Pump,  etc, 

WRITE  FOR  LIST  S.  457, 


MANLOVE,  ALLIOTT  &  CO.,  LTD  , 

BLOOMSGROVE  WORKS, 

NOTTINGHAM,  ENGLAND. 


SANDERS,  REHDERS 

&  CO.,  Ltd. 

London  &  Manchester. 


MAKERS  and    SOLE    SUPPLIERS  of 
THE  WELL-KNOWN    "  SARCO " 

Fuel  Economy  Instruments 

INDICATING  AND  RECORDING. 


GO^  RECORDERS, 
STEAM  METERS, 
WATER  METERS. 
DRAUGHT  GAUGES, 
PRESSURE  GAUGES, 


mmm 


ESTABLISHED  'lB89. 


GAS  CALORIMETERS, 
COAL  CALORIMETERS 
PYROMETERS, 
THERMOGRAPHS, 
STEAM  TRAPS,  &C. 


As  Supplied  to 

H.M.  NAVAL  YARDS, 
AIRCRAFT  and  MUNITION  FACTORIES, 
STEEL  and  IRON  WORKS, 
COLLIERIES,  CHEMICAL, 
ELECTRIC  LIGHT  and  GAS  WORKS 
in  all  Countries. 


Also  BUYERS  and  SHIPPERS  of  many  years 
experience  of  all  kinds  of  Machinery,  Plant,  Tools, 
Accessories  and  Mill  Supplies  in  general. 


ANDERSON 


CRANES 

Overhead  Travelling^.  Loco.  Derrick. 
Electric-  Steam-^Hand. 


Wherever  an  ANDKRSON  CRANK  is 
installed,  transport  is  conducted  with  un- 
failing efficiency.  The  massive  strength — 
scientific  balance — and  positive  engineer- 
ing accuracy  make  the  ANDERSON  a 
sound  investment. 


Write 
world; 


for  full  llluslraled  Calalngue, 
■famous  Anderson  models. 


showing  all  Ihc 


STONE  AND  MARBLE  WORKING 
MACHINERY. 


Many  years  of  close  study,  backed  by 
exacting  tests  and  experiments — have 
raised  the  reputation  for  efficiency  and 
economy  of  AN  DERSON  Stone  and  Marble 
Working  Machinery  to  a  position  of  leader- 
ship in  ttie  industry. 

/■.nrfiiinc!  nvc  iiwilcd  on  any  Slone  WorkiuR  Mrichiiiery 
profiosilirm — and  full  Catalogue  of  all  models  is  free  on 
request. 


The  ANOERSON-CRICE  CO.,  Ltd., 


London  Office: 


Taymouth  Engineering  Works, 
CARNOUSTIE,       -  SCOTLAND. 
(Formerly   GEO.  ANDERSON   &  CO.,  Ltd.), 

QUEEN   ANNE'S  CHAMBERS,   TOTHILL  STREET,  WESTMINSTER. 
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FIVE   W    RKS-OVER    3,000  EMPLOYEES. 

UNITED  BRASSFOUNDERS  AND  ENGINEERS  LTD., 

Empress   Foundry,   Cornbrook,    MANCHESTER,  England 

Represented  in  China  and  French  Indo-China  by  the  Anglo-Chinese 
Engineers*  Association,  Ltd.,  Pelting. 

Specialists  in  the  manufacture  of 

GUN  METAL  &BRASS  VALVES  &  COCKS. 
STEAM,  WATER  AND  COMPRESSED 
AIR    FITTINGS  GENERALLY. 
CAST  IRON  STOP  aod  SLUICE  VALVES. 

SEMI-ROTARY  PUMPS. 
EXTRUDED  BRASS  AND  BRONZE  BARS. 
BRASS  BOLTS  AND  NUTS,  STUDS  AND 
GENERAL  TURNED  WORK  FROM 
THE  BAR. 
CAST  AND  MALLEABLE  IRON  COCKS 
AND  PIPE  FITTINGS. 
PRESSURE   AND  VACUUM  GAUGES. 
INJECTORS  and   GENERAL  JET 
APPLIANCES. 
ENGINE  GOVERNORS  (Pickering,  Proell. 

and  other  types). 
SPRAYING    MACHINES    for  Insecticides 
and  Limewasbing. 
COPPERSMITHS'  WORK. 
"STELLA"  BRAND  ALLOYS, 
MANGANESE    COPPER,  SILICON 
COPPER,    FERRO    ZINC,  PHOSPHOR, 
COPPER,  AND  TIN,  etc. 

"UBEL"  SERVICE. 

If  you  are  interested  in  any  op  all  of  the  lines  mentioned 
and  are  in  a  position  to  take  a  hand  in  the  energetic  distri- 
bution of  the  same,  please  communicate  with  us  NOW  to 
our  Head  Office  at  above  address^^   


Stocks 


British  Standard 
Sections  in 
Joists,  Channels, 
Angles,  Tees, 
Flats,  etc. 


QUALITY. 


QUALITY  is  the  finished  pic- 
ture of  value  ;  executed  by 
the  hand  of  a  skilled  craftsman 
guided  by  proved  ability  and  the 
best  in  materials.  It  is  the  only 
thing  worth  buying,  for  quality 
alone  can  give  satisfactioa.  You 
can  get  quality  and  all  that  it 
means  in  specialised  skill,  con- 
struction and  material  from  us  on 
a  keen  competitive  basis. 


♦ 


STEEL  STRUCTURES 

From  Stock  Materials. 

We  are  willing  to  prepare  designs  te  your 
requirements  and  submit  them  free  <m 
charge.  Our  section  book  free  on  application. 


ARCHIBALD  D.  DAWNAY  &  SONS,  Ltd. 


STEELWORKS  ROAD,  BATTFRSEA,  S.W.  11- 
Telephones  :    Battersea  1094  (5  lines)    ::    Cardiff  2557. 


Telegrams  : 


And  at  EAST  MOORS.  CARDIFF. 
^  Dawnay,  Battsquare,  London/*    ;:    **  Dawnay,  Cardiff.'* 


CAST-IRON  PIPES 

OF  ALL  SIZES,  FROM  U  INCH  TO  48  INCH  DIAMETER, 


FOR 


WATER.  GAS.  and  STEAM. 


Robert  Maclaren  &  Co.,  Ltd., 

EGLINTON  FOUNDRY,  GLASGOW,  SCOTLAND. 


Cable  Address:  "Socket,  Glasgow." 


Catalogue  on  Application. 
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EdgSrAIIen  News 


Are  you  interested  in 


Stee/  and  the  Permanent  Way  Engineer. 
Heat- Treatment  of  Carbon  Tool  Steels. 
Steel  Problems  Investigated. 
Saving  Money  on  Motor  Car  Steels. 
Saving  j,ooo  lbs.  of  Coal  daily. 


These  are  a  few  of  the  subjects  discussed  in  the  sixth 


number  of  the 


EdgarAllen  News 


a  new  Steel  and    Engineering    Journal   published  by 
Edgar  Allen  &  Co.,  Ltd.,  for  the  benefit  of  Steel  users. 
In  addition  to  the  articles  enumerated  above,  this  issue  contains  selected  technical 
notes  culled  from  the  World's  Press,  and  other 
interesting  matter.    See  that  you  are  on  the  | 
mailing  list  for  this  publication,  which  will  be  | 
sen*  post  free  regularly,  if  the  Request  Form  | 
below  is  filled  in  or  mentioned.  I 


Edgar  Allen  fe'Co.Limited 


Edgar  Allen  &  Co.  Limited 


Please  put  me  on  your  free  mailing  list  for 
the  Edsrar  Allen  News. 


Name  ... 
Firm 


Address 


E.E. 


BROOKS  &  DOXEY 


(1920)  XmI 

MANOHESXER,  ENGLAND. 


AGENTS  — 

CHINA— JARDINE,  MATHESON  &  CO.,   LTD.,  Shanghai. 


JAPAN— SUZUKI  &  CO.,  Kobe. 


Makers  of 
Complete 
Installations 
of 

Machinery 
for  the 
Spinning, 
Winding,  & 
Doubling 
of  Cotton. 


Thread  Extractor  with  Automatic  Food- 
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OIL  MILL  SPECIALISTS. 


Complete  Plants 

of  every  description  for  Copra,  Castor, 
Soya,  Rubber  Seed,  Cotton  Seed,  and 
all  kinds  of  Seeds  or  Nuts. 


Chemical 
Extraction  Plants 

for  Oil  Seeds,  Cakes,  &c. 


Refining  and 
Deodorising  Plants. 


Baling  Presses 

of  every  description. 


Mineral  Oil  Plants. 


CALEDONIA  '  OIL  MILL. 


Sugar  Machinery. 


A.   F.  CRAIG        CO..  LXD 

Engineers   and  Boiler  Makers, 

Telegrami:  "CRAIG,  PAISLEY."  *    Codes  used  :  McNeil'i  Milling  and  General.    A.B.C— 5th  Edition. 


STANTON  IRONWORKS  CO.,  LTD. 

Telephone— 86,  ILKESTON,  ENGLAND.  Telegraphic  Address— STANTON  ALFRETON,  ENGLAND. 

Postal  Address— Nr.  NOTTINGHAIVI,  ENGLAND. 

Annual  Output  of  Castings  120,000  Tons. 

CAST-IRON  PIPES 

I J  in.  to  72  in.  diameter,  and  irregular  castings  for  GAS,  WATER,  and 
SEWERAGE    Works,    Steam,    Hydraulic,    Electrical,   and    Pump  Installations 


Makers 
of 


CAST-IRON  TANKS.  COLUMNS.  GIRDERS.  WELL  CYLINDERS.  TUNNEL  PLATES.  SC. 


OAST 

IRON 

PIPES 

8PKOIAL  OONNECTION8. 
ALSO 

COLUMNS,  TANK  PLATES 

AND 

ALL  KINDS  OF  GENERAL  CASTINGS. 

il^m  mtm  mm  ptjrposss. 

Cochrane  &  c.  Ill 

(Cochrane  Grove  Branch), 

Ormesby  Iron  12Vor*ks, 

Middlesbrough-on-Tees^  ENGLAND. 

OMbles:   "COCHRANE   QROVE,"  MIDDLESBROUGH    or  LONDON. 
Shanghai  Office  :  43,  Kiansse  Road,    P.O.  Box  243.   Cables  :  "  Rebritman,  Shanghai." 
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For  the  Plantation,  Mine  or  Works 

The  Electric  Loco  shown  will  haul  or 
push  loads  up  to  10  tons  on  any  gauge 
track  19  in.  to  Standard  4  ft.  8|  in. 
Simple,  safe  and  cheap  to  use.  A  boy 
can  drive  it.  Apply  the  brake  the  Loco 
stops,  and  cannot  be  started  again  till  the 
brake  is  released.    Built  of  Steel  and  Iron 

Runs  20  miles  on  one  charge. 
Charge  takes  14  Units  of  Electricity.         the  LoCO  is  indestructible. 

We  also  Manufacture  several  types  of  ELECTRIC  TRUCKS. 


RRITISH  ELECTRIC  VEHICLES,  LTD., 

Sales  Dept.  : 

126-128,  Hamilton  House,  Bishopsgate,  London,  E.C.2 

Facforj— CHURCHTOWN  WORKS,  SOUTHPORT,  ENGLAND. 

Economise  in  Shipping  and  Save  Freight 

BY  BALING  YOUR  GOODS  TIGHTLY  IN  A 

"BIJOU"  PRESS 


Baling  Press  for  Flax,  Sisal,  and  similar  Fibres  to  give  Maximum  Density  Permissible. 

Why  ship  things  such  as  Sheet  Rubber,  Hides,  Bark,  etc.,  loosely  packed 
when    if  properly  pressed,  you  can  save  at  least  half  your  freight. 

::    WRITP.  TO 

Shirtliff  Bros.,  Ltd.,  Letchworth,  Herts,  England 
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"MOND"  "MOND" 


NICKEL 


Analysis  99  8  %  Ni. 

/  NICKEL  ANODES. 
I   (ROLLED  AND  CAST); 
99/100  %,  NICKELSHEET&STRIP. 

NICKEL  ROD  &,  WIRE. 


NICKEL  SALTS. 

(For  Nickel-Plating,  etc),  99/100%. 


COPPER  SULPHATE,  'MAPLE  BRAND." 

Powder  or  Crystals,  98/99  %. 


The  IVIOND  NICKEL  Co.  Ltd. 

39,  Victoria  Street,  LONDON,  S.W.I. 


□ 
■ 
□ 
■ 
□ 
■ 
□ 
■ 
□ 
■ 
□ 
■ 
□ 


THE 
'SOLUTION* 

OF  THE 
CORROSION 
PROBLEM. 


Used  by  the 
Leading 
Railway^ 
Colliery, 
and 
Steamship 
Companies. 


□ 


□.eil 


□ 


A  preparation  of  selected  natural  Bitumens  in 
fluid  form,  applied  like  ordinary  paint  to  all 
iron  and  steol  work,  and  possessed  of  remark- 
able lasting  properties. 

Supplied  in  4  cwt.  casks  and  1  cwt.  drums. 
Send  for  samples  and  prices. 


W.  BRIGGS  &  SONS,  Ltd. 

Bituman  Specialisls,  DUNDEE, 

SCOTLAND. 

Cables —  Codes — 

"  Cement,  Dundee-"'  ABC,  Scotts,  Marconi. 


STERN  WHEEL  STEAMER 


6ui7f  by 


YARROW  &  CO.,  UP,  Glasgow, 

(formerly  of  Poplar,  London). 

Yarrows.  Limited,  of  Victoria,  British  Columbia,  Shipbuilders,  Ship  Repairers  and  Engineers, 
,  are  associated  with  Yarrow  &  Co.,  Ltd.,  Glasgow. 


The  abocc  represcnh  a  shamu'  drau!>hl  Skrncohcel  Steamer,  leni^th  130  ft.,  beam  31  ft., 
drauvhl  3  Jl.  when  carrying  I/O  tons. 

Messrs.   YARROW  construct  fast  Passenger  and  Commercial   Vessels,    Shallow  Draught 
Steamers,  Tugs,  &c.,  propelled  by  Sternwheels,  Side  Wheels,  or  Screws  working 
in  Tunnels  fitted  with  Yarrow's  Patent  Hinged  Flap. 
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EDITORIAL  NOTICES. 

Letters  intenJed  for  the  Editor  should  be  addressed 
THE  EDITOR, 

Easpekn  Enginijihing,  79,  Gmcechurrh-st.,  London,  E.C.3. 

Matter  submitted  for  publicction  must  he  written  on  one  side 
of  the  paper  only. 

Xo  unsolicited  mamtscripts,  pictures,  or  Mods  addressed  to , 
the  edit-orial  dertartment  can  be  returned  unless  stamps  to  cover 
postage  and  an  addressed  envelope  or  ivrapper  are  enclosed. 

PHOTOGRAPHS  AND  DRAWINGS. 

All  reasonable  care  will  be  taken  of  drawings  and  photographs 
sent  by  arrangement,  but  the  Editor  cannot  guarantee  that  in 
rearranging  them  to  suit  the  paper,  and  in  the  process  of  repro- 
duction, they  will  not  suffer  damage  or  disfiguration. 

LETTERS   ON   ENGINEERING  TOPICS, 

which    touch    upon    Anglo-Oriental    engineering    interests  are 
invited,  and  the  Editor  will  consider  articles  from  contributors 
on  these  subjects. 


EASTERN  ENGINEERING 


Vol.  XI.— No.  8.]       AL  U.  12,  1920. 


CONTENTS. 


[New  Series. 


Notes  akd  Comments —  page 

Ja(>ariese  Competition    325 

Representatives  in  Japan      325 

Safeguarding  America's  Mercantile  Marine    325 

British  Lead  in  Shipbuilding    326 

British  Dominions  Touring  Exhibition    326 

British  Engineering  Standards  Association    326 

Coal  from  China    326 

Oekmany  and  the  Far  East    327 

Campjior  FROjf  Turpentine    327 

A  New  Crude  Htbber    327 

Engineering,  Mining  and  Industrial  1'ro.iects  in  the 

Far  East      328 

TiiE  Heat  Treatment  of  Steel    329 

Th_e    New    IOO-Ton    Blast  Furnace    of    the  Yangtse 

Engineering  Works,  Ltd   330 

Imperial  Wireless  Communication    331 

High  Efficien*  y  Internal  Combustion  EwiiNEs    331 

The  I'xiflow  Steam  Engine    333 

HUMlntFVING  AND  VENTILATING  PlaNT    335 

The  Austin  Motor  Company's  Agricltltural  Tractors 

AND  Automatic  (Ienerating  Sets    336 

SouRABAVA  Harbour  Improvements    332 

Railless  Electric  Traction    337 

America's  Rubber  Industry    337 

Modern  Engineering  Practice   ,   338 

Trade  Notes    340 


NOTES   AND  COMMENTS. 


The  extfiit  iiiul  nature  of  Japanese  competition 
in  both  India  and  Australia  have  heen  referred  to 
recently  by  authorities,  whose  statements  will  caiTy 
particular  weight  alike  tliroup-h 
JAPANESE  their  present  official  jmsition  and 
COMPETITION  acf|uaintaiice  in  the  past 

with  Far  Kast  conditions.  In  tlie 
f-ase  of  India  the  authority  is  Mr.  Thomas  M.  Ains- 
rouffh,  OJi.E.,  Senior  Trade  Commissioner  for  that 
countiy.  Mr.  Ainscouffh's  work  in  China  as  special 
Commissioner  for  tlie  JJoard  of  Trade  will  })e  well 
lemembered  by  those  concerned  with  China  trade. 
Mr  Ainscou«-li  took  up  his  official  duties  in  India 
atthebej,nnriino- of  1918,  and  is  now  on  a  visit  to 
lireat  Britain.  lie  draws  attention  to  the  o-reat 
opportunity  driven  Japan  to  push  her  manufactures 
in  india  by  Great  Uritain's  absonition  in  the  war 

oiJ'int'r?''-^''''^  hiffh-water  mark  was  touched  in 
l  il'S-LJi.J,  since  when  there  is  evidence  of  a  tendency 
for  trade  to  resume  its  former  channels,  aided  bV 
flie  ffeneral  preference  shown  for  British  business 
methods  and   juodncts.     Mr.    Ainscouffh    i)avH  a 

nhute  to  Japanese  industry.  The  Japanese 'scat- 
ferei  throutrhouf  India  for  commercial  purposes  are 
greater  workers,  and  have  few  interests  outside  their 
huHiness.  The  manner  in  which  Japav.  has  developed 
her  shippinif,  financing-,  and  distributing  or«-ani- 
Sfitions,  and  has  advertised  her  wares,  haslur"'elv 
fontnhiifed  to  her  success  iri  India.    The  fe.stinPony 


:is  t^o  Japanese  competition  in  Australia  r^mes  from 
J  I.  Al.  Senior  Trade  Commissioner  for  that  territory, 
f  'i?'-  ^X'  ^'  ^^cGrec^or,  who  also  did  good  work 
tor  iiritish  interests  m  China  before  taking-  up  his 
present  appointment.  In  Australia  Japan  has  made 
g-reot  endeavours  to  obtain  a  share  of  the  trade 
Japan's  share  in  Australia's  imports  increased  from 
quite  unimportant  figures  in  1915-16,  and  from  only 
4.0  per  cent,  in  1916-lT,  to  11.1  in  1918-19,  and  her 
trade  centred  largely  in  textiles,  fancy  goods, 
earthenware,  cement,  china  and  glass,  wood 
and  manufactures  of  wood,  unmanufactured  vege- 
table products,  oils,  fats,  and  waxes.  The  com- 
petition from  Japan  which  we  are  told  exists  in 
Australia  and  India,  we  can  see  for  ourselves  in 
China,  where  it  is  likely  to  be  of  a  particularly  far- 
reaching  and  permanent  nature.  Neither  report 
makes  definite  reference  to  engineering  manufac- 
tures, but  machinery  and  equipment  are  clearly 
coA^ered  by  the  comments,  and  in  this  direction  Great 
Britain  is  well  able  to  meet  all  likely  competition. 


I  he  Board  of  Trade    recently  jiublished    in  its 
J'»irnal  comments  concerning  tlie  representation  of 
British  manufacturing  interests   in    Japan.  This 
testimony     indicates      that  for 

"^tion^^in"*'     S'PiiP'i'iil   nierchandise  it  would  be 
JAPAN.  haid  to  imjirove  on  the  existing 

agency  system,  under  which  British 
interests  are  represented  in  Japan  by  local  firms, 
British  for  the  most  part.  Where  machinery  i.s 
handled  under  the  agency,  representation  is  advis- 
able at  Tokyo  aiul  Osaka.  The  need  is  er/ipliasised 
Oj  combining  in  the  same  representative  technical 
and  commercial  ability;  also  the  advisability  of  his 
being  attached  to  some  established  house,  British  or 
Japanese.  Nothing  is  said  about  remuneration, 
altiiough  the  wisdom  of  a  liberal  allowance  for 
expenses  is  shown.  But  the  average  British  manu- 
facturer will  realise  ere  this  that  where  an  agency 
has  to  be  actively  pushed  the  system  of  selling 
machineiy  on  a  commission  basis  is  dead.  We  think 
the  imnecessarily  vague  in  stating  that  the 

system  of  diverse  interests  combining  their  repre- 
sentation is  "  being  tried."  This  system  is  past  its 
experimental  stage,  and,  given  economical  manage- 
ment, is  satisfactory,  although  the  field  for  large 
combinations  is  a  strictly  limited  one.  The  necessity 
for  periodical  visits  to  the  more  important  Par 
Eastern  markets  is  pointed  out,  also  the  advisability 
of  carrying  stock.  The  lack  of  accommodation  for 
carrying  and  disjilaying  stock  is  very  noticeable  in 
Japan,  and  in  remedying  this  omission  a  good  deal 
of  valuable  business  might  be  steered  into  British 
channels.  In  the  meantime,  those  suitably  placed 
for  handling  British  interests  in  Japan  will  find  in 
Great  Britain  no  lack  of  firms  requiring  representa- 
tion whose  manufactures  are  suited  to  the  Jajianese 
market. 


The  Jones  Shipping  Act,  which  recently  passed  the 
United  States  Senate,  is  coming?-  in  for  a  good 
deal  of  criticism  in  shi])ping  and  commercial  circles 

in  the  Far  Fast.  As  a  consequence 
Al^BBfcTB°iJ^%..       "P«/'ation  in  ],art  has  been  sus- 
cantile  MARINE  peiided  until  January  next  year, 

and  further  concessions  are  likely 
to  follow.  Thc_Bill  has  the  worthy  object  of  assisting 
to  iMiild  up  business  for  America 's  igreatly  augmented 
Mercantile  Marine.  In  the  process,  hoM'ever,  it  is 
causing  upheaval  in  other  than  TTnited  States  steam- 
shi')  lines.  Americans  look  to  find  in  the  Bill  all  the 
authority  necessary  to  protect  their  shipping  indus- 
tries, and  to  secure  the  American  people  their 
position  on  the  high  seas.  Under  the  Act,  British 
and  Canadian  shijiping  may  be  impelled  to  use 
Canadian  instead  of  American  ports  if  they  are  con- 
necN'd  with  transport  trade  between  foreign  jiorts  from 
wfiich  trade  American  vessels  are  excluded.  Vessels 
oilier  than  American  may  be  jirnhibifcd  fi<uii  carry- 
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ing  freight  originating  in  United  States  ])os- 
sessions,  whicli.  of  course,  include  the  Philippines, 
and  preferential  rates  are  to  be  granted  to  American 
freight  if  it  is  carried  in  American  bottoms.  Many 
lines  have  already  moved  their  Pacific  termini  to 
Vancouver  in  place  of  Seattle,  Tacoma,  or  San  Fran- 
cisco. Amongst  such  lines  are  the  Trans-Oceanic 
Co.,  the  American  subsidiary  of  the  Japanese  Ocean 
Transport  Co.,  the  Blue  Funnel  Line,  and  possibly 
the  Nippon  Yuseu  Kaisha.  Japanese  and  Chinese 
will  hardly  desire  to  cany  freight  to  an  American 
port  if  they  are  to  be  forced  to  come  away  in  ballast, 
and  will  probably  carry  their  freights  to  the  nearest 
ports  where  return  cargoes  may  be  obtained,  such  as 
Vancouver.  Those  Americans  desiring  to  travel  or 
ship  cargo  by  British  ships  or  Japanese  lines  may  do 
SO'  by  transhipping  at  the  same  j)ort.  Canada 
stands  to  gain  materially  by  the  Bill,  which  is  meet- 
ing with  a  good  deal  of  opposition  in  the  States. 
The  Bill  has  been  likened  to  a  key,  which  is  to 
unlock  the  doors  of  world  trade  to  American  owners. 
It  certainly  involves  co-operation  between  American 
shipowners  and  shipowners  of  other  nations.  Other- 
wise competition  may  become  excessively  severe. 


Shipping  statistics  for  the  quarter  ended  Jime  80 
last  show  that  the  total  tonnage  under  construction 
in  the  United  Kingdom  is  higher  than  it  has  ever 
been  in  the  history  of  the  country. 
BRITISH         The  lead  that  America  obtained  as 

SHIPBUILDING,  a  result  of  the  war  has  been 
lost.  At  the  end  of  June  last 
there  were  building  in  the  Ignited  Kingdom  3,578,153 
tons  gross,  an  increase  of  184,000  tons,  compared 
with  the  position  three  months  ago,  and  1,054,000 
tons  more  than  the  work  in  hand  twelve  months  back. 
The  largest  increase  has  taken  place  on  the 
Clyde.  The  figures  for  the  June  quarter  are 
nearly  a  million  and  a  half  tons  in  excess  of  the 
American  total.  On  June  30  Japan  had  254,280 
tons  building,  compared  with  282,260  tons  in  1919 
and  95,510  tons  on  June  30,  1914.  British 
Dominions  also  make  a  good  showing  with  268,790 
tons  under  construction  at  the  end  of  June,  as  against 
only  36,574  tons  in  1914.  In  the  aggregate, 
shipping  is  already  15  per  cent,  above  the  1914 
figure.  The  great  strength  of  British  shipbuilding 
to-day  is  largely  due  to  the  encouragement  of  private 
enterprise,  and  the  rapid  development  has  been 
greatly  facilitated  by  the  Admiralty's  policy  of 
extensions  to  shipyards.  There  is  no  occasion  to  fear 
the  ability  of  British  builders  to  hold  their  own,  and 
their  vigorous  and  successful  policy  at  home  will 
favourably  influence  their  interests  overseas. 


Particulars  have  been  sent  us  of  the  Dominions 
Touring  Exhibition  being  organised  in  London  by 
the  Board  of  Trade  Department  of  Overseas  Trade. 

We  understand  that  as  soon  as  pos- 
BRiTisH         sible  the  development  wi'^  extend 

DOMINIONS  TOUR-  ,  ^    ±      •       £        •  i.  ■ 

iNQ  EXHIBITION,  to  markets  m  toreign  countries, 
more  particularly  the  Far  East. 
At  present,  however,  only  South  Africa,  New  Zea- 
land, Australia,  and  Canada  are  included.  The 
Tours  are  designed  to  be  a  cheap  and  effective 
medium  for  advertising  and  selling-  British  goods 
abroad.  The  Dominions  Tour  will  leave  England 
early  in  1921.  It  will  travel  for  about  two  years, 
and  the  cost  to  exhibitors  is  about  £210  per  unit, 
consisting  of  10  ft.  frontage  in  the  exhibition  and 
two  or  four  show-cases  and  one  or  two  packing-cases, 
according  to  the  type  of  unit  chosen.  Arrangements 
(lanjie  made  either  for  a  firm's  local  agent  to  take 
charge  of  their  exhibits  on  entering  a  country,  or 
a  group  of  firms  can  share  the  cost  of  a  joint  sales- 
man, or  exhibitors  may  send  out  their  own  repre- 
sentative to  accompany  the  exhibition.  The  Tour 
will  make  free  use  of  kinema  trade  propaganda, 
which   should  prove  valualvlo  in  sihnwinp;  in  actual 


operation  heavy  machinery  whitdi  cannot  be  carried 
about.  The  arrangements  uiider  this  head  allow  of 
six  weeks'  publicity  in  each  citv  and  surrounding 
district  visited.  For  this  service  a  charge  of  £150 
is  quoted.  Granting  that  the  Tour  is  ac.cor<led,  as 
not  doubt  it  will  be  accorded,  the  active  co-operation 
of  commercial  interests  on  the  spot,  the  scheme  has 
much  to  recommend  it.  W«  thinlc,  with  its 
organisers,  that  it  should  be  encouraged  and  fostered 
to  the  fullest  extent. 


It  is  satisfactory  to  note  that  the  engineering 
public  is  making  increased  use  of  the  British  Stan- 
dard Specifications,  for  last  year  some  31,000  copies 
of  specifications  were  sold,  against 

■^fio 'stJJJSVrds"' '^^^^^^  pre-war  years. 

ASSOCIATION.  There  are  now  some  300  commit- 
tees, comprising  over  1,400  mem- 
bers, engaged  u])on  the  Association's  work.  During 
tlie  past  twelve  months  27  British  Standard  Specifi- 
cations have  been  issued,  and  some  seventy  others 
are  under  revision,  tlie  most  important  of  which,  the 
steel  sections  for  general  building  construction, 
including  shipbuilding,  has  just  boon  issued. 
Pegardiiig  new  work  which  the  Association  has  in 
hand,  this  includes,  among  otherf?,  the  drafting  of 
British  Standard  Specifications  for  copper  alloys, 
steel  wire  ifjpes,  steel  bridge  construction,  and  mill- 
ing cutters  and  reamers.  Probably  the  largest 
development  during  the  past  year  has  been  in  con- 
nection with  the  electrical  industiy,  for  which  some 
45  B.S.  Specifications  for  electrical  apparatus  are 
in  course  of  preparation.  The  work  of  standardising 
details  in  the  construction  of  ships  and  their  machi- 
nery is  also  making  good  progress.  By  co-ordinating 
standards,  promoting  etficiency,  and  eliminating 
waste  the  Association  is  doing  indispensable  work  in 
promoting  British  engineering  both  at  home  and 
abroad. 


The  order  given  by  the  Danish  State  Railways  for 
10,000  tons  of  coal  from  China,  together  with  the 
recent  announcement  of  tile  forthcoming  deliveiy  of 

100,000  tons  of  Chinese  coal  to 
FROM  Marseilles,    marks,    we  sincerelv 

CHINA.         trust,   the  beginning   of   a  fresh 

development  in  the  export  trade  of 
China.  If  her  coal  resources  are  adequately  ex- 
ploited, China  is  better  placed  to  export  cheap  than 
any  other  countiy  in  the  world.  Industiy  in  many 
countries  is  to-day  heavily  handicapped  through 
lack  of  cheap  fuel.  China  is  splendidly  placed  to 
supply  this  need.  Those  in  China  connected  tech- 
nically or  commercially  with  her  coal  mining 
industry  Tiave  an  opportunity  for  practically 
unlimited  development  offered  them.  Coal  is 
found  in  every  province  in  China,  and  a 
recent  estimate  made  the  coal  measures  of  the 
Chinese  Hepublic  417,000  square  miles.  The 
coal  beds  of  the  Shansi  alone  are  sufficient  to  supply 
the  requirements  of  the  whole  world  for  many 
hundreds  of  years  to  come,  and  China,  in  the  aggre- 
gate, has  four  times  as  much  anthracite  as  the  rest 
of  the  world  put  together.  For  the  greater  part, 
her  coal  mines  are  easily  worked  and  cheap  labour 
is  available.  These  last-named  factors  gives  China 
great  advantatres  over  America  and  other  coal-pro- 
ducing countries.  Outside  the  Far  East,  the  enor- 
mous extent  of  China's  coal  resources  are  not 
realised,  although  on  the  Continent  and  in  Great 
Britain  more  attention  is  now  being  given  the 
matter.  The  assured  prospects  of  cheap  coal  from 
China  have  consistentlv  received  publicity  in  this 
Journal.  "We  believe  that  no  development  is  better 
calculated  to  add  to  the  prosperity  of  China  or  to 
satisfv  the  urgent  requirements  of  other  nations. 
Bv  purchasing  China's  raw  material,  moreover, 
other  countries  will  finance  and  enable  China  to 
import  on  an  au.""mented  scale  their  finished  and 
manufactured  products. 
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GERMANY  AND  THE  FAR  EAST. 

Evideuce  is  accumulating  both  as  to  the  nature  and 
volume  of  German  competition  likely  to  be  encountered  in 
the  Far  East.  This  is  likely  to  be  particularly  far-reaching 
in  highly-finished  manufactures.  The  necessity  for  main- 
taining in  impoverished  Germany  a  population  far  too 
numerous  in  proportion  to  the  agricultural  production 
renders  it  necessary  for  raw  and  semi-finished  materials  to 
be  converted  into  the  most  highly  finished  goods  to  the 
greatest  extent  and  then  exported,  so  that  foreign  pur- 
chasers pay  for  as  much  German  labour  as  possible.  Such 
is  Germany's  policy  to-day. 

Germany  is  placing  considerable  dependence  on  Japan  as 
a  market  for  German  goods  and  on  her  ability  to  secure 
a  share  of  Japan's  trade  with  other  countries.  A  German 
business  man  recently  returned  from  Japan  is  reported  to 
have  said  at  >a  Berlin  meeting  that  at  the  present  time  it 
would  not  be  at  all  diflScult  to  compete  with  Japanese  goods 
because  of  their  bad  quality.  The  difficulties  of  competition 
would,  however,  grow  steadily  greater  in  vieAV  of  the  con- 
trol which  the  Japanese  Government  is  exercising  ovei 
exports.  Further,  Japanese  manufacturers  will  have  an 
unassailable  position  if  they  continue  to  inundate  Siberia 
with  goods  of  all  kinds  without  paying  Russian  import 
duties  on  the  plea  that  they  are  sending  war  supplies.  The 
Japanese  are  also  obtaining  supplies  of  raw  materials  from 
Siberia  at  extraordinary  low  prices.  In  the  past  German 
interests  have  been  well  represented  in  Japan,  a  condition 
which  is  being  rapidly  resumed.  According  to  a  report  from 
Wesel,  Germans  who  have  recently  returned  from  Siberia 
announce  that,  at  the  request  of  about  700  German  prisoners 
of  war  from  Siberia,  mostly  technical  men  and  trained 
workmen  in  the  electrical  industry-,  the  Chamber  of  Com- 
merce of  Tokyo  a  little  time  ago  recommendtxl  the 
Government  to  permit  these  Germans  to  remain  and  receive 
employment  in  Japan.  They  are  said  to  have  been  given 
employment  in  railway  construction  and  in  the  electrical 
industry,  and  occupation  has  also  been  given  to  German 
textile  experts  who  were  among  the  prisoners. 

The  position  of  China  from  the  point  of  view  of  the 
German  manufacturer  was  recently  outlined  by  Herr 
Strewe,  a  member  of  the  Chinese  Union  of  German 
Engineers.  Remarking  that  the  industrial  position  had 
turned  the  attention  of  the  Germans  to  Russia,  Central 
Asia  and  China,  the  speaker  pointed  out  that  the  develop- 
ment of  the  mineral  resources  of  Asia  promised  an 
enormous  addition  to  the  raw  material  resources  of  the 
ivorld,  and  would  mitigate  Germany's  difficulties.  Even  if 
the  materials  did  not  reach  Central  Europe,  their 
ap[)earance  in  the  market  would  d(!press  the  world's  prices. 
Thus  an  important  new  problem  arose  in  the  co-operation 
of  Germany  in  the  pr<K.css  of  the  industrialisation  of  the 
-Vsiatic  countries.  The  procc>»s  would  require  the  supply  of 
an  imnien.se  quantity  of  materials  and  machinery.  That 
was  a  developm(;nt  of  the  greatest  importance  for  German 
industry,  which,  owing  to  the  scarcity  of  raw  materials, 
would  have  to  concentrate  on  the  production  of  highly 
valuable  manufactures  in  the  future.  Estimates  received 
from  China  showed  that  Germany  could  now  .sell  machinery 
at  high  profits  even  if  forjjign  competitors  offered  lower 
prices,  as  the  demand  for  machinery  in  China  and  Japan 
|)rovisionally  was  considerably  greater  than  the  possibility 
of  delivery  by  the  countries  interested  in  the  Far  Eastern 
markets. 

The  engineering  schools  established  in  China  have  been 
joHt  to  Germany  through  the  war.  That  at  Shanghai  is  now 
assfjciated  with  the  French  University  and  that  at  Tsingtao 
has  passed  into  Japanese  hands.  In  the  more  recent 
developments  of  tfichnical  school  training,  however,  the 
Chinese  show  an  increasing  .sense  of  the  value  of  retaining 
the  sch^>ols  in  their  own  hands,  and  in  this  way  there  is  a 
prospect  for  German  engineers,  chemists,  and  representa- 
tives of  other  s<;iences  to  take  an  active  part  in  the  Chinese 
sf:h(K>ls.  Tlio  l)(;Ht  method,  how<!ver,  according  to  lierr 
Strewe,  for  obtaining  the  favour  of  the  Chinese,  and  at  the 
same  time  ensuring  the  necessary  influence;  of  Gi^rmany  in 
connection  with  the  industrialisation  question,  is  to  permit 
(Jhina  l/p  |>artici[>atc!  in  th(;  technical,  sci(!ntific  and  indu.s- 
trial  develo()rr]cnt  with  Germany.  This  <;an  bo  done,  by  G(>r- 
rnnTiH  teaching  in  ('hinese  s<;h(K)is,  by  Chinese  attending  Ger- 
man schools,  or  by  the,  translation  of  (/firman  technical  works 
For  the  use  of  the  (Jhinesrr.  That  the  CJhinose  aj)pr(!ciat(!  the 
activity  of  German  engineers  was  shown,  acw>rding  to  the 
same  authority,  by  the  fact  that  a  number  were  permitted 
to  rK:cupy  influerjtial  positions  in  their  country  during  the 
war,  and  were  still  at  work  thcrrr. 

Kls«-where  in  the  Far  Flast,  more,  fxirticiilarly  in  th<!  Dutcli 
F'/ast  fn<lies  and  Siam,  Germany  hopr's  to  do  well.  British 
intere.sts  in  thee  latUir  eountries,  inderid,  regard  German 
cf>m)H'tition  as  likely  to  ]>iov(!  eventually  more  foriiiidiiidc 
than  American. 


American  competition,  however,  is  in  no  way  under- 
estimated in  Germany.  In  certain  industries  this  is 
particularly  so.  The  motor  industry  is  a  case  in  point, 
where  the  weak  financial  position  of  many  German  com- 
panies will  probably  not  enable  them  to  deal  successfully 
with  American  enterprise.  Colour  is  lent  to  Germany's 
anticipations  by  the  activity  shown  in  America  in  engineer- 
ing a  controlling  interest  in  German  and  foreign  motor 
works.  German  makers  frankly  admit  their  belief  that  in 
the  course  of  the  next  few  years  America  will  have  such  a 
surplus  of  cars  that  they  will  be  forced  to  throw  them  on 
the  markets  of  the  world  at  unremunerative  prices. 

In  other  directions,  however,  Germany  feels  more  sure  of 
her  position.  In  electrical  engineering  her  manufacturers, 
indeed,  anticipate  supremacy.  Tliey  do  not  admit  as  much 
either  to  native  labour  or  to  their  foreign  competitors, 
but  it  is  understood  that  those  best  able  to  judge  regard 
the  future  with  gTeat  confidence.  Germany's  exports  are, 
of  course,  prejudiced  by  the  Government  Departments' 
control  over  prices  and  by  the  refusal  of  German  manufac- 
turers to  give  binding  ofi'ers  either  in  the  matter  of  prices 
or  time  of  delivery.  In  the  meantime  the  production  of 
coal  is  making  great  headway  in  Germany,  and  the  output 
of  lignite  is  greater  than  at  any  period  in  the  existence 
of  the  country.  Production  of  pig-iron  has  increased  suffi- 
ciently fully  to  meet  requirements,  and  steel  makers  are  also 
apparently  satisfied  with  their  position.  'Wherever 
conditions  are  such  as  to  give  Germany  confidence 
her  endeavours  to  extend  her  export  trade  will  he 
directed  largely  towards  the  Far  East.  Considering 
the  immense  potential  requirements  of  this  part  of 
the  world  for  machinery  and  equipment  it  cannot 
be  said  that  Germany's  endeavours  are  unwisely 
directed.  In  neai-ly  all  industries  where  Germany's  export 
trade  has  an  assured  future,  her  jjosition  has  been 
strengthened  by  amalgamation  and  co-ordination.  Com- 
plete financial  fusion  may  not  be  general  as  the  extra- 
ordinary high  taxes  and  fees  and  the  corporation  law  tax 
render  whole  mergers  and  amalgamations  excessively  costly 
proceedings.  But  for  all  practical  purposes  of  securing 
overseas  business  the  working  arrangements  which  have 
been  arrived  at  secure  the  same  results  as  complete  amal- 
gamations. They  also  escape  undue  publicity,  and  Germany 
has  freely  utilised  their  advantages  in  equipping  her 
industries  to  meet  foreign  competition. 


CAMPHOR  FROM  TURPENTINE. 

The  position  of  the  camphor  industry  in  Japan  has  been 
dealt  with  from  time  to  time  in  these  pages,  and  the 
restriction  in  the  supply  of  camphor  allotted  to  America 
by  the  Japanese  Government  has  been  noted.  It  is  now 
reported  that  in  consequence  of  the  inadequate  supplies 
thus  allotted  and  of  the  high  price,  three  large  chemical 
companies  in  the  United  States  have  begun  the  extensive 
manufacture  of  camphor  from  turpentine.  As  a  result  of  the 
war  and  of  the  high  cost  of  labour,  spirits  of  turpentine  is 
quoted  at  about  four  times  the  price  of  pre-war  days 
Although  it  is  improbable  that  turpentine  can  ever  be 
made  profitably  at  the  old  figure,  it  may  decrease  in  price 
sufficiently  to  give  synthetic  camphor  factories  a  safe 
margin  on  which  to  fight  the  Japanese  trade.  It  has  been 
known  for  years  that  a  grade  of  camphor  closely  resembling 
the  Japanese  variety  could  be  piade  from  turpentine.  It 
is  only  recently,  oyving  to  commercial  conditions,  that  the 
manufacture  of  synthetic  camphor  has  been  instituted  on  a 
largo  soale.  As  approximately  nine-tenths  of  all  the 
turpentine  produced  in  the  world  is  distilled  in  the  United 
States,  chemists  believe  that  the  manufacture  of  American 
camphor  will  develoj^  into  a  large  industry. 


A  NEW  CRUDE  RUBBER. 

It  is  reported  from  California  that  rubber  of  very  fair 
quality,  called  "  Chrysil  "  rubber,  and  in  large  quantities, 
may  bo  obtained  from  the  Clirysothainnus  nauseous  (rabbit 
bushj.  It  is  stated  to  be  of  high  grade,  good  average 
quality,  not,  indeiid,  as  good  as  Para,  but  superior  to  most 
.\fricans  and  low  grade  rubbers.  It  is  suggested  in 
.America  that  if  the  sources  of  rubber  extraneous  to  the 
States  were  <:uL  off ,  ■  or  if  the  price  of  normal  grades  rise 
excessively,  the  plant  would  provide  America  with  a  re- 
servo  oc|uaI  to  .300  million  [wiunds,  or  sufficient  to  "  carry 
on  "  witli  for  some  little  time,  even  at  the  present  rate  of 
wnsumption .  The  bush  is  said  to  grow  over  vast  tracts 
from  sca-Ievel  up  to  8,fX>0  ft.  in  the  Colorado  mountains. 
It  is  most  prolific  in  northern  and  central  Nevada,  in 
Utah  and  Colorado.  The  bush  is  Inticiferous.  It  takes 
thrno  or  four  years  to  attain  maturity  as  regards  rubber 
extraction,  and  the  av(!rag«!  weight  of  the  rubber-bearing 
j)artfi  of  the  bush  arn  from  Ti  to  l.*)  jiouikIs,  ranging  uj)  to 
'■'U  pounds  occasionally. 
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ENGINEERING,  MINING  AND  INDUSTRIAL  PROJECTS  IN  THE 

FAR  EAST. 


THE  NEW  HARBOUR   FOR  TOKYO. 

In  view  01  tac  cvci-uiurea.'suig  cargo  for  iok^o,  as  well 
as  ot  tnc  keen  appreciaiioii  oi  jjncecs,  Uic  loii^o  xiarbour 
Construction  Loiuiuission  recently  aecideU  to  construci  mi 
outer  liaruour  on  iianeUa,  a  town  at  tlio  nioutn  oi  tnu 
itiver  IvoKugogawa,  wnicn  lonus  the  bounuary  between 
lonyo  ana  ivanagawa  I'retecture.  I'liis  was  projectcu 
uiiuer  a  previous  scheme,  but  tliere  arc  iniportaat  umci- 
cnces  m  tnc  present  pKin.  \\  nereas  the  outer  iiaroour 
ana  the  inner  (^main)  Harbour  were  to  be  connecteu  witii 
a  canal  running  iroiu  iianeaa  to  IsuKishinia,  according  to 
tlie  Old  i)lan,  the  new  plan  is  to  construct  breakwaters 
ono  nine  ott  tiie  coast  Iroin  Haneaa  to  bninagawa.  insiae 
ilie  breakwaters,  v\aterways,  berths,  and  jetties  will  be 
eonstructea.  About  60  per  c«'nt.  ot  the  cargo  winch  enters 
and  leaves  Yokohama  is  aestined  for  Tokyo.  Tokyo  handles 
about  7,y40,'JO0  tons  of  cargo  every  year.  JJut  it  is  esti- 
mated that  the  value  of  cargo  to  oe  handled  ton  years 
hence  will  be  in  tile  neighbourhood  ot  12,U<J(),U0U  tons. 
Harbour  construction  lias  tnus  been  projected  to  meet  this 
situation.  I'icrs  for  the  coastal  service  will  be  constructed 
at  Tsukishima  and  Sliibatra;  three  for  the  ocean  service 
at  Oiyaclii  (town  between  Uomori  and  IShinagawa),  and 
those  for  the  passenger  service  at  Shinagawa.  The  break 
waters  to  be  constructed  otf  Shiiiagawa  will  bo  large  enough 
to  allow  motoring.  I'rovision  will  bo  made  lor  single 
railway  connections  to  be  established  between  those  piers 
and  the  main  linos. 

RAILWAY  ELECTRIFICATION    IN  JAPAN. 

Tile  railway  authorities  in  Japan  now  propose  to  sub- 
stitute electricity  for  steain  on  most  lines.  A  Bill  will  be 
brought  forward  during  the  present  session  of  the  Diet. 
It  is  proposed  to  reduce  the  number  of  locomotives  by  40 
per  cent.  The  estimated  cost  of  the  scheme  is  200,OtMj,UOu 
yen. 

CHINESE  SHALE  DEPOSITS. 

According  to  Dr.  Iki,  the  Japanese  scientist,  there  are 
large  quantities  of  oil  shade  in  the  neighbourhood  of 
Fuslium,  China,  and  the  deposits  so  far  examined  are  esti- 
mated to  contain  over  1,000,000,000  tons  of  workable  oil 
shales.  These  shales  to  a  great  extent  overlie  the  coal 
measures,  and  they  are  so  near  the  surface  that  it  will 
be  unnecessary  to  mine  them  by  ordinary  mining  methods, 
the  work  taking  the  form  of  excavating.  Dr.  Iki  urges 
that  these  deposits  should  be  commercially  worked,  in  view 
of  the  large  consumption  of  oil  products  iu  (Jhina  and 
the  growing  difficulty  of  supplying  needs  from  the  United 
States. 

CONTRACT  FOR  CHIHLI  RAILWAY. 

It  is  understood  that  the  preliminary  contract  to  build, 
equip  and  finance  a  railway  line  iu  Chihli  from  Tsangchow 
to  Shihchiachuaug,  connecting  the  Tientsin-Pukow  with  the 
Peking-Hankow  and  Bhansi  lines,  signed  on  June  1,  was 
made  with  Italian  interests  represented  by  Mr.  E.  M.  li 
Villa.  The  line  has  been  surveyed,  plans  drawn  up,  and 
estimates  of  traffic  receipts  made  out  by  the  railway  com- 
pany, but  these  have  to  be  checked.  The  provisional  agree- 
ment, which  gives  the  concessionaires  six  mouths'  option, 
wherein  definitely  to  decide  whether  they  will  undertake 
the  work,  fixes  the  capital  outlay  at  $10"000,000.  Accord- 
ing to  present  plans,  the  length  of  the  line  would  be  455  li, 
and  it  is  estimated  that  the  construction  can  be  completed 
in  three  years. 

NEW  OILFIELD  IN  FORMOSA. 

The  Japanese  Navy,  which  has  been  busy  for  several 
months  searching  for  possible  centres  of  oil  fuel  production 
for  the  needs  of  its  fleet,  has  just  discovered  what  promises 
to  be  a  very  important  oil  pool  in  Formosa.  The  Navy  is 
dispatching  a  large  number  of  men  to  the  spot,  in  order, 
first,  to  test  the  limits  of  the  pool,  and  then  to  operate 
it  commercially.  This  is  the  first  petroleum  region  found 
in  the  southern .  part  of  the  island  colony,  and  its  acquisi- 
tion means  much  to  the  petroleum  industry  of  Japan.  It 
is  also  important  to  the  Japanese  Navy,  which  has  hitherto 
been  largely  dependent  upon  Borneo  and  the  United  States 
for  its  heavy  oil  requirements. 

MOTOR  TRACTORS  IN  FORMOSA. 

'J'o  give  some  idea  of  tli(>  <>]K'iiiiig  which  may  exist  for 
tlie  sale  of  agricultural  tractors,  it  may  be  mentioned  that 
the  area  under  sugar-cane  in  Formosa,  in  which  industry 
agricultural  motor  tractors  have  shown  good  results,  is,  in 


ail  average  ycai',  about  250,000  acres.  There  arc  probably 
over  tnu  i/y  companies,  with  a  capital  oi  not  ii  ss  tiiau 
i,^/^^0,u^AJ  yen  each,  engageu  in  the  sugar  iiiuusiry.  iiio 
aggregate  authorisea  capital  of  these  companies  jls  over 
i!uu, 000,000  yen,  oiie-milt  ot  which  has  been  cailea  up.  One 
company  has  an  authorised  capital  of  iOjOOOjiXX)  yen,  ana 
lliree  others  a  capital  of  25,OvKJ,000  yen  each.  Nearly  all 
the  olaer-establislied  concerns  have  been  mak^ig  enormous 
prohts  during  the  past  tew  years,  and  the  present  is  an 
excellent  opportunity  tor  pushing  the  sale  of  modern  appli- 
ances and  machinery.  Uompetition,  liowever,  will  become 
increasingly  difficult  as  time  goes  on. 

Agricultural  motor-tractors  were  hrst  used  on  sugar  plan- 
tation work  in  the  early  summer  of  1919.  At  present  there 
appear  to  bo  about  twenty  of  such  tractors  in  use  in  the 
island.  All  are  of  American  manufactui'e,  and  range  up 
to  75  h.p.,  so  far  as  has  been  ascertained.  They  were  im- 
ported through  the  medium  of  a  British  firm.  Two  of 
the  sugar  companies  have  more  tractors  on  order,  and  't 
is  understood  that  a  third  is  also  about  to  make  use  of 
them.  Tlioso  companies  which  have  tractors  already  n 
use  seem  to  be  well  satisfied  with  them,  and  it  is  probable 
that  a  good  number  of  the  other  companies  will  follow 
suit  in  the  course  of  time. 

CO-OPERATIVE  OIL  FACTORY   FOR  SUMATRA. 

Several  of  the  Sumatra  plantation  companies  have  been 
considering  a  proposal  for  the  erection  of  a  local  oil  fac- 
tory, to  be  run  on  the  co-operative  principle.  It  is  being 
pointed  out  that  the  increasing  interest  taken  of  late  in 
ilie  planting  of  oil  palms  favours  the  establishment  of 
such  a  factory.  In  the  case  of  copra,  the  treatment  on 
the  spot  should  constitute  a  considerable  advantage,  if 
only  from  the  point  of  view  of  the  saving  in  freights. 
Palm  oil  will  become  a  speciality  of  the  l^ast  Coast  of 
Sumatra,  where  large  plantations  are  just  coming  into  full 
bearing,  and  important  new  layouts  are  being  planned, 
because  the  initial  experience  sliows  larger  profits  than 
on  coconut  estates. 

VEGETABLE  OILS  IN   NETHERLANDS  EAST 
INOieS. 

The  Netherlands  East  Indies  Chamber  of  Commerce  in 
London  publisnes  some  interesting  particulars  or  the 
vLgetaijie  oils  inaustry  in  the  iNetneriands  inaies,  where 
uic  iiidustiy  centres  largely  on  Java,  ilie  principal  oii- 
producaig  concerns  are  : — J.he  Insulmde,  Oil  Jlills  of  Am- 
.^leidam  and  Jrfandoeng,  with  eight  mills  anu  two  rehneries. 
11  owns  tank  installations  at  tiie  nulls,  and  the  principal 
snipping  ports,  tank  cars  and  tanli  steamers.  A  suosi- 
Uiary  controls  a  tank  iiistailatiou  at  San  Francisco,  lotal 
capital  and  reserves  amount  to  £3,500,000.  Anton  Jurgeus' 
iMaa-garine  \Vorlis  of  Nyiaegeib-;bo,unalxaya  oontrols  lour 
plants,  while  more  are  being  planned.  This  company, 
iiuough  its  affiliations  in  most  civilised  countries,  is  a  leaa- 
ing  distributor  of  artificial  butter.  The  United  Java  Oil 
Mills  of  Sourabaya,  with  three  mills  and  a  capital  of 
£300,000,  is  another  large  company.  Van  Dongen's  Oil 
Mill  at  Bhtar,  Java,  is  going  to  increase  its  capital 
ji2o0,000,  by  a  new  issue  for  the  installation  of  a  second 
large  plant.  Then  there  are  the  Co-operative  Oil  Mills 
Sedia  Madjoe,  the  first  experiment  to  induce  the  native 
to  produce  a  better  quality  of  copra  by  giving  him  a  share 
ill  the  sale  of  the  finished  product.  The  initial  capital 
IS  £G5,000.  The  Slamat  Oil  Mill  of  Messrs.  Douwenhorst, 
Mulder  and  Co.,  at  Tjilatjap,  on  the  South  Coast  of  Java, 
is  the  only  mill  operating  with  water-power,  all  the  other 
plants  being  driven  by  electricity. 

The  Sourabaya  Oil  Mill  of  the  Java  Overseas  Co.  is 
working  on  copra  and  kapok  seed?.  Further,  at  Pontianak, 
West  Coast  of  Borneo,  are  the  Wilhelmina  mills  and  the 
mills  of  Ilemmes  and  Co.,  both  controlled  by  Chinese,  with 
a  capacity  of  over  500  tons  crude  oil  per  month. 

The  Insulinde  Oil  Mills  crushed  in  1916  51,000,000  lbs.; 
in  1917,  100,000,'000  lbs.;  in  1918,  125,000,000  lbs.  It 
possesses  two  tank  steamers  of  9,0O<3  tons  each,  while  a 
third  of  10,000  tons  is  in  course  of  construction.  The 
capital  is  about  U)  he  increased  to  £2,500,000. 

PROSPECTS  BEFORE  OIL   PALM  CULTIVATION. 

In  view  of  the  projects  for  oil  palm  cultivation  now 
under  consideration  in  the  Far  Eas.t,  special  interest 
attaches  to  the  opinion  of  Mr.  E.  J.  Hammond,  of  the 
Java  Investment  Loan  and  Agency.    Mr.  Hammond  be- 
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lieves  tliat  if  the  planting  of  oil  palms  proves  to  be  as 
successful  and  profitable  as  many  well-informed  people  now- 
anticipated,  then  very  large  areas  in  the  East  are  certain 
to  go  in  lor  this  form  of  cultivation,  and  the  effect  on 
the  rubber  industry  will  be  that  land,  capital,  and  enter- 
prise, which  otherwise  would  be  devoted  to  the  further 
planting  of  rubber,  will  be  devoted  to  oil  palms,  and  so 
the  time  when  production  of  rubber  might  possibly  over- 
take consumption  may  be  further  postponed.  A  discus- 
sion of  the  position  with  people  identified  with  the  rubber 
and  vegetable  oil  trades  elicits  the  view  that  the  great 
question  to  be  decided  is  whether  the  cost  of  labour  in 
the  countries  where  it  is  proposed  to  cultivate  palm  nuts 
will  enable  the  gi'owers  to  compete  with  the  trade  in  wild 
nuts  that  grow  in  unlimited  quantities  in  Africa.  The 
rubber  industry  has  rather  tended  to  show  that  the  planted 
tree  ultimately  knocks  out  the  wild  tree,  and  it  remains 
to  be  seen  whether  that  takes  place  in  the  case  of  the  palm 
nut.  In  the  matter  of  transport  facilities  and  climate — the 
latter  looked  at  especially  frorn  the  point  of  view  of  the 
while  man — the  !Nliddle  IJast  has  manifest  advantages 
over  the  wilds  of  West  Africa,  but  cost  must  be  the  final 
factor. 

NEW  STEAMSHIP  SERVICE   BETWEEN  CANADA 
STRAITS  SETTLEMENTS,  AND  INDIA. 

A  message  from  the  Department  of  Pulilic  Information, 
Ottawa,  states  a  new  steamship  service  is  being  organised 
by  the  Houston  Lines  from  Montreal  to  the  East,  calling 
at  ports  in  India,  Burmah,  the  Straits  Settlements,  Sam- 
aran<T  and  Sourabaya.  The  service  is  to  be  started  this 
month. 

MOTOR   TRACTORS  AND  CYCLES  IN  MALAYA. 

The  scarcity  of  labour  on  the  rubber  estates,  and  the 
almost  prohibitive  cost  of  weeding  by  manual  laboui- 
under  the  present  wage  scales,  together  with  the  incrca.s- 
ing  production  of  rice,  is  increasing  the  popularity  of  farm 
tractors  in  British  Malaya.  Consul  George  L.  Logan,  at 
Pcnang,  however,  cautions  manufacturers  that  the  possi- 
bilities of  this  market  cannot  be  realisofl  unless  all  parts 
of  the  tractors  are  correlated  and  ploughing  and  other 
modem  equipment  carefully  adapted  to  the  local  soil  and 
other  conditions.  These  factors  shoidd  receive  proni])t 
attention  in  order  that  the  present  keen  and  widespread 
interest  may  not  l>e  subjected  to  disappointing  demon- 
strations. 

It  is  reported  that  dealers  in  motor  cycles  in  British 
Malaya  are  finding  it  difficult  to  obtain  enough  machines 
of  either  .American  or  British  manufacture  to  meet  the 
growing  demand.  A  conservative  estimate  places  the 
number  now  in  this  territory  at  from  3,000  to  .3.500.  vary- 
ing from  H  to  12  h.p.,  with  from  one  to  four-cylinder  en- 
gines. The  type  most  in  demand  is  a  light-weight,  high- 
speed motor  cycle  from  2^,  to  4  h.p.,  while  those  carrving 
side-cars  varv  from  4  to  6  h.p.,  ranging  in  ])ricc  from 
200  dollars  to  62.j  dollars. 

For  use  on  the  soft  roa<ls  of  the  plantations  the  lighter 
machines  are  preferred.  Twin  cylinders  nrc  preferred 
both  in  the  heavy  and  li^^ht  machines. 

INDUSTRIAL  PROGRESS  IN   BRITISH  NORTH 
BORNEO. 

.Xbunrlant  evidence  «as  loi  thcoming  at  the  recent  meet- 
ing of  the  British  North  iiorneo  (Chartered)  Company  as  to 
industrial  development  which  now  characterises  this  terri- 
tory. The  most  welcome  feature  is  the  increased  value 
exports,  amounting  last  year  to  as  much  as  42  per  cent. 
The  rapid  expansion  of  the  rubber  industry  is  demon- 
strated by  the  increase  in  the  quantity  of  rubber  exported, 
namely,  3.000,000  lb.  The  area  under  cultivation  has  risen 
from  40.086  acres  to  47,730  acres,  an  increase  of  over  IfJ 
per  cent.  Confidence  in  North  Borneo  as  a  rubber-producing 
country  has  been  completely  justified.  A  new  company  s 
about  to  be  floated  which  has  secured  a  concession  of  100,000 
acres,  and  towards  the  capital  of  which  the  Chartered  Com- 
pany will  be  large  cy)ntributor.s  The  next  important 
industry  is  timber,  to  exploit  which  a  large  rx)mpany  has 
)een  formed.  Excellent  progress  continues  to  be  made  by  the 
(  owie  lfarlM»ur  Coal  Co.,  in  connection  with  which  there  has 
Iteen  a  reorganisation  of  capital.  The  other  products  of  the 
comjiany  also  show  progress,  and  new  industries  are  contem- 
plated. Labour  trouliles  hav<'  m)  far  been  tioii-existent,  and 
are  n//t  anticipated  in  the  future.  A  State  Bank  has  been 
established.  The  principal  works  which  are  to  be  undertaken 
during  the  current  year  are  the  construction  of  the  arand 
trunk  road  from  Sandakan  to  Jesselton  and  the  important 
rood  from  .Je<(s/>lton  lt>  Tauran,  both  suitable  for  motor  trafTic. 
Th*Tf  are  alw>  much-required  waterworks  at  Sandakan  and 
elsewhere;  a  new  Customs  Hou.wo  has  to  l)e  built  at  the  same 
place,  and  other  works  of  magnitude  arc  in  contemplation. 
Irrigation  will  not  ho  overhKtked. 


THE  HEAT  TREATMENT  OF  STEEL. 

In  a  further  article  on  this  subject,  published  in  Messrs. 
Edgar  Allen  and  Co.'s  journal,  the  treatment  of  special 
steels  is  dealt  with  and  some  useful  and  exact  information  is 
given  on  case-hardening  methods  in  addition  to  a  general 
resume  of  modern  practice  in  this  connection. 

The  usual  method  of  case-hardening  is  to  pack  the  steel 
in  iron  boxes,  taking  cure  that  the  steel  is  completely 
surrounded  by  the  case-hardening  compound.  The  box, 
with  its  contents,  is  then  heated  to  the  temperature  proper 
to  the  particular  steel  and  held  there  until  it  is  judged 
that  sufficient  time  has  elapsed  to  secure  the  desired  thick- 
ness of  case.  Uniform  heating  is  most  necessary,  and  con- 
siderable experience  is  essential  to  secure  correct  results. 
In  an  alt-ernative  method  the  steel  to  be  case-hardened  is 
heated  to  a  red-heat  and  the  carbonising  compound  then 
added.  By  this  means  the  time  of  heating  is  greatly 
reduced,  and  the  uniform  heating  obtained  in  this  way 
ensures  the  minimum  of  distortion. 

CASE-HARDENING    MILD  STEEL. 

The  simplest  type  of  case-hardening  steel  is  a  plain  mild 
carlwn  steel,  the  low  carbon  percentage  allowing  it  easily 
to  be  case-hardened,  leaving  the  core,  after  suitable  heat 
treatment,  in  the  toughest  condition.  For  the  actual 
hardening  operation  pyrometers  only  sliould  be  used,  and 
the  muffle  furnace  should  always  be  employed  in  preference 
to  the  open  fire.  Good  case-hardening  compounds,  consist- 
ing of  either  bone  or  leather,  are  recommended  for  this 
steel.  In  regard  to  heat  treatment,  the  following  general 
instructions  are  given  :  Carbonise  at  880-950  deg.  C.  and 
allow  to  cool.  Reheat  to  880-900  deg.  C.  and  quench  in 
water  or  oil.  Then  reheat  again  to  760-780  deg.  C  and 
quench  in  water  or  oil.  This  method  ensures  an  extremely 
hard  case  with  the  toughest  possible  core. 

NICKEL  STEEL, 

The  best  general  treatnu'Ut  for  3  per  cent,  nickel  case- 
hardening  steel  is  to  ctirbonise  at  850-900  deg.  C  and  allow 
to  cool.  Then  heat  up  to  840-860  deg.  C.  and  quench  in 
water  or  oil.  Reheat  to  750-770  deg.  C.  and  quench  again 
in  oil  or  water. 

Nickel  steels  do  not  become  so  brittle  as  carbon  steel  when 
subjected  to  prolcng&d  heating  at  a  high  temperature. 
Owing  to  this  the  steel  is  better  able  to  resist  fracture  by 
sudden  shwk.  Further,  the  carbon  is  more  uniformly  dis- 
tributed in  the  carbonised  zones  of  nickel  steels,  thus 
giving  a  less  firm  dividing  line  between  them,  which  means 
that  the  case  is  loss  likely  to  chip  or  flake.  Finally,  the 
critical  ranges  of  these  steels  are  lower  than  in  carbon 
steels,  and  a  correspondingly  lower  case-carbonising  tem- 
perature may  be  used. 

The  advice  given  relative  to  4'0-ton  steel,  which  is  ii 
special  Siernons-Martin  steel,  with  a  tensile  strength  of 
about  40  tons  ))er  square  inch  after  heat-treatment,  states 
that  this  steel  improves  in  toughness  as  a  result  of  judicious 
heat-treatment.  In  particular  it  will  be  found  that  norma- 
lising after  forging  greatly  strengthens  it.  It  is  not  a 
difficult  matter  to  heat-treat  this  steel.  Quenching  has 
to  be  well  and  thoroughly  done  if  it  is  to  be  effective,  and 
sometimes,  wh"n  quenched  in  large  masses,  the  steel  suffers 
from  a  lack  of  uniformity.  The  best  and  safest  jirocedure 
is  to  heat  to  830-850  deg.  C.  and  quench  in  oil  or  water. 
Then  reheat  to  550-GOO  deg.  C.  aiul  cool  oft'  in  wat(>r. 

3    PER    CENT.    OIL-HARDENING    NICKEL  STEEL. 

When  quenched  in  oil  at  8.50  deg.  C.  (1,582  deg.  F.)  and 
tempered  at  550-fjOO  deg.  C,  it  gives  45-60  tons  tensile, 
.32-40  tons  yield  point,  20-18  per  cent,  elongation,  and 
50-45  per  cent,  reduction  of  area. 

NICKEL    CHROME  STEELS. 

These  steels  are  perha]>s  the  best  all-round  alloy  steels 
at  present  in  use.  They  conibino  the  advantages  of  both 
nickel  and  chrome  steels  with  the  disadvantages  of  neither. 
Their  heat- treatment  does  not  offer  any  serious  or  new 
difficulties.  Like  nickel  steels,  they  are  not  very  harm- 
fully affected  by  prolonged  high  temperatures.  A  very 
fine  grain  may  be  produced  by  careful  rnothods.  and  correct 
annealing  (below  the  change  point)  will  also  produce  a 
similar  effect.  Here,  again,  the  critical  ranges  of  nickel 
chrome  steels  being  lower  than  those  of  ordinary  plain 
carbon  steels,  lower  quenching  temperatures  may  bo 
ado[)tod.  Heat  to  820-840  deg.  C.  and  quench  in  oil.  Re- 
heat to  550-000  deg.  V.  and  cool  quickly  in  air,  or  prefer- 
ably quench  in  water.  Tho  treatment  m;iy  bo  varied 
according  to  the  tonnage  requirerl.  Machine  aft^u- 
treatment. 


Tn/o  directors  of  the  Han  Yeli  Colfiery  Co.  at  Nganyuen, 
in  South  China,  have  decided  to  devote  a  proportion  of  the 
profits  tr)  the  education  of  miners'  children. 
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THE  NEW  100-TON   BLAST  FURNACE 
OF  THE  YANGTSE  ENGINEERING 
WORKS,  LTD. 

By  the  courtesy  of  Mr.  ^^'on<;;  Knong,  general  manager  of 
the  Vangtse  Enguieei'iiig  Works,  Ltd.,  at  Hankow,  we  arc 
enabled  to  publish  llic  following  description  of  the  new 
100-toii  blast  furnace  which  was  officially  opened  on 
June  26,  and  was  bloun  in  on  May  22  last:  — 

The  furnace  is  designed  to  produce  100  tons  of  sand  cast 
pig-iron  per  day.  It  is  supported  by  six  cast  iron  columns, 
has  six  tuyeres,  and  is  lined  with  fire-bricks  purchased  from 
the  Kailan  Mining  Administration,  Tientsin.  TWe  cast 
house  is  about  50  ft.  span  and  100  ft.  long,  with  steel 
columns  and  iron  roof. 

Bosh  cooling  is  effected  by  sprays  held  on  the  steel  plate 
jacket  by  plate  strips.  Also,  in  addition,  there  is  one  I'ow 
of  copper  bosh  plates  immediately  above  the  tuyere  line. 
There  is  no  cooling  above  the  mantel,  but  a  permanent 
spray  pipe  is  installed  on  the  shell  to  take  care  of  any 
possible  hot  spots  that  may  be  developed  in  the  future. 

The  furnace  top  is  of  the  double  bell  stationary  type, 
and  is  served  by  a.  single  skip  counter  balance  weight 
through  a  balancing  tower  at  the  bottom  near  the  hoisting 
engine.  There  are  two  sets  of  horizontal  hoisting  engines 
(one  for  spare),  each  with  double  high  pressure  cylinders 
12  in.  dia.  by  20  in.  fstroke,  designed  and  btiilt  by  tlie 
Yangtse  Engineering  Works. 

There  is  one  prinuary  dust  catcher  of  ordinaiy  type  and 
on©   centrifugal  whirler 
for     cleaning    gas  for 
stoves  and  boilers. 

Filling  on  the  bottom 
is  by  means  of  buggies 
for  ore,  limestone  and 
coke.  Cast-iron  plates 
form  the  floor  of  the 
stock  house. 

The  blow'ing  equip- 
ment consists  of  two 
horizontal  connected 
cross  compound  engines 
and  one  tandem  com- 
pound engine.  As  dur- 
ing the  time  of  war  it 
was  impossible  to  pur- 
chase any  blowing  en- 
gines, the  steam  end  of 
these  engines  was  pur- 
chased ex  stock  abroad, 
while  the  air  end  was 
designed  and  made  in 
the  Yangtse  Engineer- 
ing Works,  being 
equipped  with  i^late 
valves  of  the  Allis  Chal- 
mers type. 

Air  for  blowing  en- 
gines is   taken  through 

two  cylindrical  containers  arranged  and  cooled  similar  to 
a  surface  condenser  with  air  conduit  to  the  three  blow- 
ing engines.  This  is  calculated  to  precipitiate  moisture 
and  afiord  a  drier  blast,  especially  in  the  hot  summer 
weather,  when  tlie  atmosphere  is  high  in  moisture. 

Two  surface  condensers,  each  about  1,200  sq.  ft.  con- 
densing surface  and  calculated  to  give  25  in.  of  vacuum, 
have  been  installed. 

In  the  boiler  house  are  four  boilers  of  the  water-tube  type, 
each  of  1,500  sq.  ft.  of  heating  surface  and  150  lb.  working 
pressure,  provision  being  made  for  two  more.  They  were 
designed  and  built  by  the  Yangtse  Engineering  Works,  as 
were  also  the  gas  burners  of  Peaton  type.  Condensate 
from  the  condensers  is  filtered  and  used  for  boiler  feed 
water,  with  provision  made  for  "made  up"  water  from 
the  water  tower.  There  are  two  Weir  pumps  for  feeding 
boilers  and  two  horizontal  Worthington  pumps  for  general 
and  fire  services.  The  latter  have  connections  for  feeding 
boilers  in  case  of  need,  and  for  pumping  direct  to  furnace 
bosh  and  spray  cooling  and  cast  house,  so  that  in  case  it 
is  found  necessary  to  cut  off  water  supply  from  the  tower 
these  two  ])umps  will  be  sufficient  to  keep  the  furnace 
going. 

Boiler  feed  water  is  heated  by  exhaust  steam  from  tlie 
service  pumps. 

The  main  water  supply  flows  from  a  large  settling  pond 
at  the  back  of  the  Yangtse  Engineering  Works  by  gravity 
through  an  18  in.  cement  pipe  line,  and  is  pumped  to  the 
water  tower  by  two  horizontal  steam  'f)umps.  Either  one  of 
the  above  two  pumps  is  calculated  to  furnish  sufficient 
water  supply,  the  other  being  a  spare. 

All  discharge  water  from  the  condensers,  stoves,  furnace, 


etc.,  is  returned  through  deep  drains  back  to  the  settling 
pond  or  to  a  cooling  pond  near  the  water  tower,  and  is 
used  over  again. 

Ample  filters  have  been  installed  to  ensure  clean  water 
for  all  purposes. 

The  water  tower,  which  is  of  reinforced  concrete,  is 
115  ft.  overall,  and  has  a  capacity  of  80,000  gallons, 
sufficient  for  future  plant  extensions. 

The  handling  of  raw  materials  from  the  bund  to  stock- 
yard is  rendered  exceedingly  difficult  by  reason  of  the 
difference  of  45  ft.  to  50  ft.  between  high  and  low  water 
in  the  Yangtse  River.  While  at  present  manual  labour  is 
employed  as  a  temporary  measure,  this  condition  will  be 
taken  care  of  by  the  installation  of  rope  haulage  elec- 
trically operated. 

A  steam  generating  set  is  on  the  way  coming  out  from 
England,  and  will  be  installed  in  the  main  engine  house. 
This  equipment  is  to  run  on  steam  from  the  main  boiler 
house,  and  will  furnish  power  for  the  whole  works,  allowing 
the  present  generator  equipment  to  be  held  in  reserve. 

The  buildings  are:  — 

A  three-storied  brick  building  for  combined  purpose  of 
office,  laboratoiy  and  living  quarters. 

A  blowing  engine-house  of  brick  and  reinforced  concrete 
roof,  50  ft.  by  90  ft.,  equipped  v,'ith  a  10-ton  overhead 
travelling  crane. 

The  condensers  building  at  the  south-east  end  of  the 
blowing  house  separated  by  a  curtain  wall,  being  built  also 
of  red  brick  with  reinforced  concrete  roof. 


The  Yangtse  Engineering  Works  new  100-ton  Blast  Furnace  :  General  View 


A  boiler  house  of  red  brick,  and  reinforced  concrete  roof, 
40  ft.  by  95  ft. 

A  hoist  house  of  brick  and  cement  face  and  red  tiled 
roofing. 

A  haulage  house  near  the  shore  of  the  same  construction. 

Other  suitable  buildings  for  housing  coolies,  workmen, 
and  for  men  around  the  furnace  are  also  installed. 

The  Yangtse  Engineering  Works  Co.  wish  us  to  mention 
that  the  iron  ore  used  by  the  company  at  first  was  from 
tlie  Pao  Hsing  iron  mine  near  Wuhu,  but  in  future  the 
company  will  draw  its  supply  from  the  Elephant  Nose  iron 
mine  at  Tayeh  worked  by  the  Hupeh  Mining  Bureau,  the 
preference  being  on  account  of  its  proximity  to  Hankow. 
Coke  is  obtained  from  Liu  Ho  Kou  mine.  The  company 
now  only  manufacture  foundry  iron,  of  which  the  following 
are  the  presentative  analyses:  — 

No.  1.  No.  2. 

.    2.0  -^3.0        1.5  —2.0 


Silicon 
Sulphur  . . . 
Phosphorus 
Manganese 


0.01—0.02 
0.5  —0.6 
1.0  —2.0 


0.02—0.04 
0.5  —0.6 
About  1% 


No.  3. 

% 

1.0  —1.5 
Less  than  .05 
0.5—0.6 
About  1% 


Mr.  H.  R.  Cameron-  and  ^\v.  T.  D.  Smith  have  been 
elected  to  the  board  of  Smith's  Dock  Co..  Ltd. 

According  to  a  Berlin  paper  Japan  has  placed  orders 
with  German  firms  for  several  million  marks'  w^orth  of 
highly-finished  steel  sheets. 

The  Consolidated  Steel  Corporation  of  New  York  has 
0]>ened  an  office  in  Shanghai. 
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IMPERIAL  WIRELESS 
COMMUNICATION. 

The  full  report,  now  available,  of  the  Imperial  \Vireless 
Committee  appointed  to   prepare   a   complete   scheme  of 


Hot  Stoves  and  Chimney  Valves  to  new  Blast  Furnace, 
Yangtse  Engineering  Works. 

Imperial  wireless  communication  deals  with  the  proposi- 
tion from  the  point  of  view  of  commercial  utility.  The 
distances  comprised  contem])lated,  unnecessarily,  links  of 
about  4,000  miles  each.  For  these  distances  all  spark 
systems  are  obsolete,  and  the  hif^h-fr<!quency  detonator 
•.I.  as  yet  costly,  difficult  to  repair,  and  insufficiently  tested. 
Therefore,  the  u.se  of  the  arc  system  might  be  suggested, 
but  it  is  not  possible  to  say  before-hand  what  power  would 
be  required  to  allow  of  a  capital  cost  and  Annual  expen- 
diture such  as  could  be  rendered  s*!lf-8up|)orting  at  attrac- 
tive traffic  rates.  Morex)ver,  the  possibility  that  the  arc 
system  is  ol)solescent  must  not  be  overlooked.  The  chief 
countries  of  the  Empire  can,  however,  be  connected  hy 
links  of  about  2,000  miles,  a  range  that  can  be  covered 
hy  the  employment  of  thermionic  valves.  A  combination 
of  the  arc  system  as  now  installed  and  of  the  valve 
system,  which  is  undoubtedly  in  the  line  of  future  de- 
velopment of  wireless  telegraphy  and  promises  to  cost 
less  than  the  arc  system  to  install  and  operate,  is  there- 
fore   recommended  by  the  (;<)mmittee. 

For  the  Indian,  I'ar  Eastern  and  Anstralian  service  it 
is  pro[)Oscd  that  valve  stations  should  be  erected  in  Eng- 
land, near  Cairo  in  Egypt,  in  India,  at  Singapore,  at 
ITong  Kong,  and  on  the  north  and  west  coast  of  .Aus- 
tralia. Comtnunication  between  P'ngliand  and  Canada 
ran  he  secured  bv  similar  valve  stations  in  each  country, 
but  fi  satisfactory  commerciol  service  between  Western 
Canad  I  and  Australia  is  regjirded  at  the  oresent  stage 
r<f  development  as  to  be  beyond  practical  consideration. 
The  capital  cost  of  the  scheme  is  estimated  at  £1 .24.'i,000. 

which  £85.'?.0f)'")  would  be  jwyable  by  the  Tnij)erial 
Oove,rnment.  The,  annual  charges,  including  interest  on 
capital  at  C>\  per  cent,  and  amortisation  of  plant,  etc., 
within  a  jiroper  ficriod.  are  estimated  at  £42.'), 000,  of 
which  £2fVft.OOO  would  fall  on  the  Trnnerial  fiovernment. 
Annnal  traffic  is  nut  ft  lO.OOO.fKK)  words.  yielding 
£?,2r,,0()r).  of  which  '£2<>r,.(m  would  be  receival)]e  ■  by  the 
Tmperiwl  r;ovei«nm,ent.  The  initial  loss  an'tici))ated  'in 
the  opening  years  is  divided  between  the  Imper  ial,  Indian, 
Australian  and  Honth  African  Oovernm^-nts. 


HIGH   EFFICIENCY  INTERNAL 
COMBUSTION  ENGINES. 

The  potentialities  ot  the  market  in  the  Far  East  for 
internal  combustion  engines  are  amongst  the  most  apparent 
openings  for  trade  this  part  of  the  world  offers  British 
manufacturers.  An  indication  of  the  demand  in  Cliina  is 
forthcoming  in  the  endeavours  made  here  during  the  war 
for  the  country  to  supply  in  some  measure  its  own  require- 
ments. The  results  achieved  in  most  cases,  however,  do 
not  represent  serious  competition,  dosi)ito  the  low  price  at 
which  such  engines  were  put  upon  the  market.  In  many 
cases  the  cylinders  and  i)istons  were  constructed  from  No.  3 
l)lack  Indian  pig-iron,  being  so  soft  that  the  cylinder  could 
be  scratched  with  a  common  wire  nail.  There  has  been  no 
uniformity  in  cylinder  dimensions,  due  to  unscientific 
methods  of  boring.  The  pistons  fit  poorly,  the  ring  grooves 
are  not  square,  and  the  rings  are  not  surfaced  to  fit  the 
grooves  properly.  In  these  circumstances  the  engines  give 
constant  trouble,  do  not  develop  the  power  for  which  they 
were  guaranteed,  and  require  an  extravagant  amount  of 
fuel  and  lubricant.  These  discrepancies  are  shown  up  in 
sharp  contrast  by  the  Britiftli  engines.  This  is  particu- 
larly the  case  if  the  comparison  be  made  with  the  class 
of  engine  described  in  this  article  which  has  recently  been 
|)ut  on  the  market  by  ^les-srs.  INIark  Webber,  Ltd.,  of  Guild- 
ford, Surrey.  In  the  machines  produced  by  these  makers, 
michinery  users  have  an  engine  of  great  economy  and 
simplicity,  the  design  and  con.struction  of  which  it  is  well 
to  consider,  as  in  such  high-class  products  we  probably  have 
the  best  weapon  for  meeting  foreign  competition  in  the  Far 
East. 

The  "  Webber  "  engines  were  specially  designed  for  the 
manufacturers  by  Mr.  H.  E.  Ricardo,  the  well-known 
authority  on  internal  combustion  engines.  They  run  on 
petrol,  j)araffin,  or  gas,  and  are  made  in  two  sizes — single 
cylinder  5-9  h.p..  and  twin  cylinder  10-18  h.p.  The  main 
object  of  the  design  was  to  produce  a  simple  and  inexpen- 
sive engine  for  general  purposes,  such  as  dynamo  driving, 
farm  work,  pumping,  etc.,  and  at  the  same  time  to  obtain 
the  high  efficiency  which  has  hitherto  been  secured  with 
more  costly  engines,  such  as  those  used  for  aircraft.  The 
results  given  below,  which  were  obtained  from  exhaustive 
tests,  show  how  well  tlie  objects  aimed  at  have  lieen 
achieved. 

General  views  are  given  of  higher  power  engines,  both 
stationary  and  marine  types:  also  illustrations  of 
one  or  two  of  the  more  interesting  mechanical  details.  The 
engines  are  of  the  vertical  four-cycle  type,  with  4  in.  bore 
and  6  in.  stroke.  In  both  design  and  manufacture  every 
effort  has  been  made  to  reduce  mechanic«l  losses  to  a  mini- 
mum. The  piston  fricton  is  reduced  by  the  use  of  th« 
Ricardo  aliimitiiniii  slipjier  jiiston.    This  is  about  one-half 
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the  weight  of  a  cast-iron  piston,  the  power  is  increased  by 
10  per  cent,  at  750  r.p.m.,  while  the  fuel  consumption  is 
reduced  by  10  per  cent,  at  this  speed,  and  the  oil  con- 
sumption by  about  60  per  cent.  The  noise  is  no  more  than 
\^itli  a  well  fitted  cast-iron  piston,  whilst  the  engine  will 
run  about  60  per  cent,  faster  with  the  same  amount  of 
vibration.  It  is  also  claimed  that  the  engine  will  run 
from  two  or  three  times  as  long  without  requiring 
decarbonising,  as  this  type  of  piston  is  very  effective  in 
preventing  the  passage  of  oil  to  the  combustion  space.  As 
compared  with  an  aluminium  trunk  piston,  the  weight  is 
30  per  cent,  less,  power  increased'by  o  per  cent.,  fuel  con- 
sumption reduced  by  5  per  cent.,  and  the  oil  consumption 
by  33  per  cent.  The  engine  will  run  twice  as  long  without 
decarbonising,  and  25  per  cent,  faster  for  the  same  vibra- 
tion and  with  elimination  of  piston  slap.  Wear  is  con- 
siderably reduced  by  using  a  floating  gudgeon  pin. 

Cylinders  are  off-set  from  the  crank-shaft  to  reduce 
pressure  on  the  cylinder  walls  and  tendency  to  back-fire. 
Castings  are  tested  up  to  400  lbs.  per  square  inch  for  the 
cylinder  bore  and  75  lbs.  per  square  inch  for  the  water 
jacket.  In  the  higher  power  engine  the  twin-cylinder  is 
cast-monobloc.  Cooling  is  by  natural  circulation  from  a 
water  tank  conveniently  situated  The  valves  are  arranged 
at  the  side  and  the  springs  and  tappets  are  enclosed  in  the 
conventional  manner.  This  method  was  adopted  after 
much  experimental  \\ork,  when  it  was  found  that  a  com- 
bustion head  could  be  produced  with  valves  at  the  side 
which  would  give  an  efficiency  practically  equal  to  that 
of  an  overhead  valve  engine  without  having  the  objections 
attached  to  this  type.  The  Ricardo  masked  inlet  valvp 
which  is  installer!  is  a  combination  of  a  piston  valve  and  an 


Showing  novel  manner  of  lubricating  cams  and  valve  gear, 
the  Camshaft  being  carried  In  Iron  Trough  which  receives 
the  oil  flung  out  from  the  connecting  rod  big'end. 

ordinary  seating  valve.  Its  action  affects  a  very  rapid 
cut-ofif  and  obtains  a  high  volumetric  efficiency  by  prevent- 
ing the  loss  of  gas  during  the  early  part  of  the  compres- 
sion stroke.  It  also  makes  possible  the  use  of  very  light 
valve  springs,  reducing  noise  and  wear. 

Forced  lubrication  is  provided  to  the  big-end  bearings 
by  means  of  an  oscillating  plunger  pump  operated  from  an 
eccentric  on  the  crank-shaft.  The  two  main  crank-shaft 
journals  having  hall-beariags  require  no  pressure  lubrica- 
tion. In  the  lubrication  of  the  cams  and  valve  gear  the 
cam-shaft  is  carried   bodily   in   a   cast-iron   trough  open 


The  "Ricardo"  Patent  Aluminium  Slipper  Piston. 


at  the  top.  The  oil  flung  out  from  the  connecting-rod  hig- 
eud  bearing  is  thrown  into  this  trough,  so  that  the  cams 
and  their  bearings  are  almost  completely  immersed  in  oil. 
The  overflow  feeds  the  timing  gears  and  governors  and 
returns  into  the  ciank-tase  sumj). 

An  efficient  centrifugal  governor  is  mounted  on  one  end 
of  the  crank-shaft.  A  small  speeder  spring  is  provided 
on  the  throttle  lever  by  which  the  speed  can  be  raised  or 
lowered  about  20  r.p.m.  above  or  below  the  normal  governed 
speed.  There  is  also  a  hand-control  on  the  throttle,  so 
arranged  that  the  speed  can  be  reduced  to  about  200  r.p.m.. 
but  it  is  impossible  to  increase  the  speed  without  discon- 
necting the  governor  control  gear.  The  governor  can  he 
set  for  any  desired  speed,  and  will  maintain  this  speed 
with  a  variation  of  less  thaa  35  per  cent,  between  full  load 
and  no  load,  and  with  the  least  tendency  to  hunt. 

For  running  on  gas  the  Ricardo  pa^^ent  gas-mixing  valve 
is  fitted.  The  Zenith  caibnretter  is  used  for  running  on 
petrol  and  the  recently-patented  Zenith-Ricardo  carbu- 
retter for  running  on  paraffin.    All  parts  of  the  f-ngincs 


ar(>  interchangeabh-  and  are  extremely  accessible,  and  th© 
engines  are  designed  to  run  at  any  speed  up  to  1,100  r.p.m. 


10-18  h.p.  "Webber'  Marine  Engine. 


In  the  tests  made  on  single-cylinder  engine  900  r.p.m.  was 
found  to  be  the  most  efficient  speed. 

The  tests  mentioned  showed  that  the  b.h.p.  developed 
by  the  5-9-h.p.  engine  was  4.8  at  500,  8.84  at  960,  and  10.5 
at  1.100  r.p.m.  Fuel  consumption  showed  the  low  figures 
of:— Petrol,  0.60  pint  per  b.h.p.  hour;  paraffin,  0.68  pint 
per  b.h.p.  hour;  gas,  17  cubic  feet  per  b.h.p.  hour,  from 
coal  gas,  calorific  value  600  b.t.u.'s.  Oil  consumption  was 
0.012  pint  per  b.h.p.  hours.  Close  governing  was  obtained 
from  full  load  to  no  load,  with  a  variation  in  speed  of  less 
than  83  ])er  cent.  The  mechanical  efficiency  was  90  per 
cent,  at  600  r.p.m  A  wide  range  of  power  is  obtained; 
the  5-9-h.p.  petrol  engines  give  any  power  from  5  h.p.  to 
9  h.p.  and  tlie  10-18-h.p.  engines  from  10  to  18  h.p.  The 
high  efficiency  and  low  fuel  consumption  are  maintained 
at  any  cf  these  powers. 

SOURABAYA  HARBOUR 
IMPROVEMENTS. 

Recent  improvements  to  Sourabaya  Harbour  are  to  be 
supplemented  by  a  further  deepening  of  3  ft.  2  in.,  which, 
with  the  improvements  already  effected,  will  permit  ships 
of  29ft.  6  in.  draught,  when  fully  loaded,  to  enter  and 
leave  at  high  water.  Even  an  additional  deepening  of 
3  ft.  3  in.  for  still  larger  vessels  is  advocated.  The  exist- 
ing; harbour  "works  include  a  large  quay  4,000  ft.  long  and 
656  ft.  wide,  with  quay  walls  for  buildings  on  the  north 
side  of  the  left  bank  of  the  Kali-Mas,  dredging  an  inner 
harbour  of  247  acres  to  a  depth  of  8  ft.  2i  in.  below 
low-water  level,  together  with  extensive  land  reclamation 
south  and  west  of  the  iimer  harbour.  A  dry  dock  of  14,000' 
tons  lifting  capacitv  is  sufficient  for  the  largest  ships  at 
present  trading  with  Java.  The  first  extension,  consisting 
of  a  quay  wall  8,300  ft.  long,  was  found  quite  insufficient, 
and  an  additional  wall  1,400  ft.  long,  suitable  for  ships 
of  33  ft.  draught,  was  built  on  the  we.st  side  of  the  harbour 
basin,  and  later  extended  1,600  ft.,  thus  covering  the  whole 
western  shore.  Further  extensions  of  the  harbour  can 
onlv  be  made  in  soft  ground  60  to  65  ft.  deep.  The  quays 
will  rest  on  the  bed  of  a  164  ft.  wide  channel  dredged 
until  firm  ground  is  reached,  and  filled  with  sand  to  well 
above  high  water.  Walls  consisting  of  reinforced  concrete 
caissons  will  then  be  floated  into  position,  sunk  through 
the  sand  to  the  firm  ground,  filled  in  with  concrete,  and 
finished  off  with  a  low  wall  projecting  3  ft.  3  in.  above 
ordinary  hiah-water  level.  The  roadstead  is  one  of  the 
best  in  the  Netherlands  Indies,  and  approximately  3,000,000 
regi.ster  tons  of  cargo  are  dealt  with  annually. 
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THE  UNIFLOW  STEAM  ENGINE, 

The  trend  of  industrial  development  in  the  Far  East, 
particularly  with  regard  to  the  textile  industry,  the 
generation  of  electrical  power  and  other  industries  where, 
as  a  rule,  ample  condensing  water  is  available  and  where 
the  direction  of  rotation  of  the  prime  mover  installed  is 
constant  and  continuous,  offers  an  important  field  for  the 
employment  of  the  IJniflow  steam  engine.  Because  of  its 
reduced  heat  losses  to  cylinder  walls  and  to  condenser  the 
Uniflow  represents  the  most  highly  efficient  type  of  the 
modern  reciprocating  steam  engine.  Its  advantages,  whicii 
are  obtained  not  only  in  very  large'  engines  but  extend 
down  to  the  smallest  sizes,  are  perhaps  insufficiently  appre- 
ciated in  industrial  circles,  and  therefore  very  real  value 
attaches  t<i  a  paper  on  the  matter  by  Mr.  F.  B.  Perry, 
recently  read  before  the  Institution  of  Mechanical 
Engineers  at  Lincoln. 


N^3 


I. — The  Uniflow  Steam  Engine.      Detail  of  Cylinder. 


in  his  opening  remarks  the  author 
pointed  out  that  the  Uniflow  engine 
was  invented  in  England  in  1885  by 
T.  J.  Todd.  In  ly08  a  valve  gear  was 
devised  suitable  to  tho  engine,  and 
manufacture  was  commenced  on  the 
C'ontin<;nt  and  in  Great  Britain.  The 
principle,  as  its  name  implies,  is  "  one 
flow  "  for  the  steam,  that  is,  from 
the  liot  inlet  end  to  the  cool  exhaust 
at  the  centre.  Tho  cylinder  is  made 
long  enough  to  accommodate  a  piston 
which  has  a  total  length  nearly  ctjual 
to  the  stroke  of  the  piston,  usually 
10  per  cent.  less.  The  cylinder  barrel 
is  prepared  with  exhaust  ports  at 
about  the  centre  of  the  Irngtli  of  tho 
barrel.  By  this  arrangement  the  neces- 
sity for  exhaust  valves  disappears,  as 
the  piston  just  before  the  end  of  its 
stroke  in  either  direction  uncovers  tho 
barrel  slots  wliich  lead  to  the  conden- 
ser. Consequently  a  free  and  aiiiplo 
opening  is  provided  for  the  exit  of 
steam  and  tor  reduction  of  pressure 
in  the  cylinder  to  the  w>ndeiiHer  pres- 
sure. This  desciiption  will  be  under- 
stood on  reference  to  Fig.  1. 

The  length  of  the  exhaust  ports  is 
usually  10  per  cent.,  and  tho  length 
of  th'j:  piston  yo  per  cent,,  of  tho 
stroke.  The  clearance  volume,  owing 
to  tho  abfj<3nco  of  exhaust  valves  and 
chambers  to  contain  them,  can  easily 
be  refluccd  to  about  2  per  cent.  ( f 
the  piston's  displacement.  Tho  com- 
pression ratio  IS  therefore  about  1:10. 
L'nder  those  con'litions  a  good  vaciiiini 
is  necessary  to  prevent  an  excessive 
rise  in  tho  compression  prrj«sure.  To 
obtain  this,  the  <:ondenser  is  usu;illy 
placed  imnfediately  below  the  cylindcrr, 
and  the  exhaust  jjorts,  practically  un- 
limited in  ar*va  by  structural  <«nsi(leia- 
tiorm,  are  made  largo  enough  to  ofi'ej' 
only  a  negligible  resistance  to  the 
l>ama.gh  of  tho  steam.  Relief  valves 
are  provided  in  case  the  compression 


pressure  should  increase  excessively  through  leakage  past 
the  admission  valves  or  a  fall  in  the  vacuum.  In  some  cases 
a  feed-water  heater  is  interposed  between  the  cylinder  and 
the  condenser. 

In  cases  where  it  is  necessary  to  change  over  from  con- 
densing to  non-conden.sing,  it  has  been  usual  to  provide 
an  additional  clearance  space  in  each  cylinder-cover  com- 
municating with  the  cylinder  through  a  valve  which  is 
closed  when  working  cond(>iising.  This  provision,  liovvcvcr, 
is  only  suitable  for  temporary  non-condensing  working, 
as  tho  enlarged  clearance  space  and  surface  are  inimical 
to  economy.  The  best  UniHow  engines  are  now  fitted  with 
an  arrangement  by  which  tlu'y  can  work  economically  non- 
condensing,  as  the  same  small  clearance  space  and  surface 
is  maintained  whether  working  condensing  or  non- 
condensing. 

Another  peculiarity  of  tlie  J'nifiow  engine  is  the  early 
cut-off  required  to  obtain  a  high  ratio  of  expansion  in  a 
single  cylinder,  and  a  jiowei'ful  and  highly  sensi- 
tive governor  is  necessary  to  control  the  positixe 
valve-gcar  needed. 

ADVANTAGES    OF    THE    UNIFLOW  ENGINE. 

(1)  Economy. — The  results  of  tests  for  steam 
consumption  sliow  that,  w-ith  180  lbs.  boiler  prcs- 
■siuo  and  200  dog.  F.  superheat,  consumption  cf 
10. .5  lbs.  and  10  lbs.  per  i.h.p.-hoiir  can  bo  obtained 
at  full  load  from  engines  developing  500  i.li.p. 
and  1,.'KX)  i.li.p.  respectively.  Those  low  rates  of 
consnnii)tion  are  due  mainly  to  reduction  of  cylin- 
der coivdensation  resulting  from  tlie  higli  tem- 
perature of  the  cylinder  ends,  the  position  of  the 
exhaust  ports,  tht;  reduction  of  clearance  surface 
and  volume,  and  the  liigh  compression.  Tlio  tem- 
pei-ature  of  tho  cylinder  metal  varies  from  point 
to  point  along  the  bore.  Headings  taken  froon  a 
<'vlin(]er  close  to  tlio  inside  surfaces  of  the  cover 
and  l)ari'el  have  given  the  following  temperatures: 
— Cover,  400  deg.  F.  ;  barrel,  half-way  between 
cover  and  exliaust  ports,  250  deg.  F.  ;  at  niiddl(! 
near  exhaust  ports,  160  deg.  F.  So  marked  is 
this  tf  ni])eratur(>  gradient  that,  to  prevent 
trouble  in  vvorking,  it  is  necessary  to  bore  "  uni- 
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Fig.  2.— Details  of  Design  of  1,100  i.h.p.  Uniflow  Engine  by 
Messrs,  Robey  &  Co.,  Ltd.,  of  Lincoln,  with  Generator. 
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How  "  cyliuders  barrel-shaped  when  cold,  that  is, 
larger  in  diameter  at  the  middle  than  at  the  ends.  The 
barrel  temperatures  vary  very  little  when  working  either 
with  saturated  or  superheated  steam,  due  to  the  early 
cut-off,  thus  making  this  type  ol  engine  particularly 
suitable  for  suiJerheated  steam. 

(2)  FIcjiibilitij. — The  steam  consumption  per  b.h.p.-hour 
at  full  load  is  low,  owing  to  the  small  number  of  glands 
and  working  parts  absorbing  power  in  overcoming  friction, 
noi-  does  it  increase  appreciably  with  reduction  or  increase 
of  lo<ad. 

(3)  Spi'cd  I'vntrul. — It  is  claimed  that  the  Uiiiflow 
engine  is  specially  adapted  to  give  steady  turning  under 
either  uniform  or  fluctuating  loads,  first  because  the  indi- 
cator diagrams  when  coirected  by  the  forces  requiretl  to 
accelerate  and  retard  the  heavy  reciprocating  parts  show 
a  fairly  uniform  effective  pressure  on  the  craiik-])iii,  and 
secondly  because  the  whole  of  the  power  is  developed  in 
one  cylinder,  so  that  any  change  in  the  position  of  the 
governor  produces  its  full  efiect  in  a  single  stroke. 

(4)  Upkceij. — Compared  with  a  multi-cylinder  compound 
engine,  which  is  its  nearest  equivalent  for  economy,  the 
cost  of  upkeep,  oil  and  stores  will  be  greatly  r(-duc(?d 
owing  to  the  extreme  simplicity  of  this  engine  and  the 
small  number  of  working  parts. 


condensing  to  by-pass  steam  to  the  exhaust  and  keep  the 
compression  at  a  pre-determined  limit.  The  admission 
valves  are  raised  by  cams  and  rollers  operated  from 
ec((!ntrics  on  a  valve  shaft.  This  shaft  also  carries  a 
powerful  combined  centrifugal  and  inertia  governor  which, 
by  suitable  mechanism,  turns  the  eccentrics  through  small 
angles  and  thus  regulates  the  point  of  cut-off.  A  small 
hand-wheel  on  the  end  of  the  valve  shaft  permits  the 
engine  speed  to  be  varied  5  per  cent,  up  or  down  while 
running. 

The  condenser  is  usually  placed  immediately  under  the 
cylinder,  and  the  air-pump,  also  on  the  uniflow  principle, 
is  <lriven  through  a  rocking-shaft  from  a  small  crank  at 
the  idle  end  of  the  crank-shaft.  On  the  engine  illustrated 
an  oil  extractor  is  placed  between  the  cylinder  and  con- 
denser to  prevent  oil  ri>aching  the  cooling  tower. 

The  engine  last  described,  like  most  Uniflow  engines, 
runs  at  a  fairly  fast  and  constant  speed  of  revolution, 
but  there  are  eases  in  which  slow  and  very  variable 
speeds  are  needed.  In  such  cases  the  engines  are  often 
of  large  size,  and  the  designs  for  the  cylinders,  heavy 
pistons,  valve  gears  and  governors  require  very  careful 
consideration  and  modification.  An  engine  recently  built 
by  Messrs.  Galloways,  Ltd.,  of  Manchester,  for  driving 
sheet  mills  at  a  steel  works  in  South  Wales  is  a  case  in 


The  "Blackstone"  Tractor  described  in  the  last  issue  of  this  Journal.  The  Tractor  is  convertible  from  a 
track  or  wheel  machine  to  the  other  type.  The  25  b.h.p.  three-cylinder  engine  starts  instantly  on  paraffin 
without  petrol  or  lamp  and  is  reversible  for  driving  machinery  in  either  direction  with  an  open  belt.  It  is 
fitted  with  adjustable  governor,  which  controls  the  speed  of  the  engine  when  ploughing  or  driving 
machinery.  The  Tractor  is  manufactured  by  Messrs.  Blackstone  &  Co.,  Ltd.,  of  Stamford,  one  of  the 
firms  associated  with  Agricultural  &  General  Engineers,  Ltd.,  of  London. 


(5)  Fluor  iSpucc  and  Foundations. — The  flood  space  occu- 
pied by  the  Uniflow  engine  is  less  than  that  required  by 
the  tandem  (or  any  other  multi-cylinder)  horizontal  conv 
pound  engine.  The  foundations  will  also  be  smaller  and 
less  costly  than  for  a  compound  engine. 

DETAILS   OF  DESIQN. 

The  l,IOO-i.h.p.  engine  illustrated  in  Fig.  2,  page  333, 
was  built  by  Mr.  Peri-y's  firm — Messrs.  Robey  &  Co.,  Ltd., 
of  Lincoln.  It  drives  a  generator  at  a  speed  qf  120  r.p.m., 
with  an  overhead  capacity  of  25  per  cent,  for  two  hours  and 
of  50  per  cent,  for  a  few  minutes.  The  steam  pressure  is 
200  lbs.  per  sq.  in.  and  the  superheat  200  deg.  F.  The 
cylinder,  35  in.  diameter  by  40-in.  stroke,  consists,  as 
shown  by  Fig.  1,  of  a  barrel,  a  plain  casting,  carrying 
only  the  exhaust  belt  and  two  small  brackets  for  bolting 
to  the  base-plates,  and  of  two  end  covers  containing  the 
steam  valves.  These  last  are  double-beat  of  large 
diameter  and  small  lift,  the  upper  part  being  movable 
relatively  to  the  lower,  so  that  the  distance  between  the 
two  valve  faces  can  always  adjust  itself  to  the  distance 
between  the  faces  of  the  seats  when  the  latter  varies 
under  changes  of  temperature.  The  course  of  the  steam, 
through  the  covers,  steam  valves,  cylinder,  and  exhaust 
valves  is  indicated  clearly  by  the  arrow  in  the  figure.  In 
the  bottom  of  the  cover  is  a  small  passage  leading  to  a 
relief  and  drain  valve,  and  in  the  latest  engines  to  a 
small  valve,  which  opens  automatically  when  wjrking  non- 


point.  This  engine  is  believed  to  be  the  largest  Uniflow 
engine  in  the  world.  It  is  coupled  directly  to  the  mills 
and  runs  at  28  r.p.m.  The  steam,  pressure  is  160  to 
180  lbs.  per  sq.  in.  and  the  superheat  150  deg.  F.  The 
cylinder,  GO  in.  diameter  and  6  ft.  stroke,  consists  of  a 
middle  piece  containing  the  exhaust  ports  and  passage, 
two  short  tubes  forming  the  cylinder  barrel  and  two  ends 
containing  the  steam-admission  valves.  The  two  barrel 
pieces  are  connected  to  each  other  by  bolts  passing  through 
the  exhaust  belt  and  relieving  the  latter  from  longitudinal 
stress.  An  inspection  door  is  provided  to  give  access  to 
the  cylinder  without  removing  the  cylinder  end  or  piston. 
A  safety-valve,  actuated  by  a  cam  gear,  is  fitted  to  each 
end  of  the  cylinder  to  control  the  compression  pressure 
by  opening  automatically  whenever  the  vacuum  falls. 
When  starting  the  engine,  the  valve  is  open  and  operates 
till  it  closes  automatically  when  the  vacuum  is  formed. 
The  admission  valves  arc  of  cast  iron,  double-beat,  so  con- 
structed as  to  remain  tight  under  all  temperatures.  Each 
valve  is  driven  by  an  eccentn'S  carried  on  a  valve  shaft, 
the  cut-off  being  determined  by  the  position  of  a  sliding 
block  in  a  vibrating  link.  A  centrifugal  governor,  acting 
through  a  floating  lever  device,  and  controlling  the  small 
balanced  piston  valve  of  an  oil-pressure  servo-motor 
nylinder,  determines  the  position  of  the  block.  The  crank- 
shaft is  carried  on  two  bearings,  and  the  crank  is  over- 
hung. The  fly-wheel,  carried  between  the  crank-shaft 
bearings,  is  32  ft.  diameter,  and  weighs  160  tons. 
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HUMIDIFYING  AND  VENTILATING 
PLANT. 

The  nature  of  tlie  industries  connected  with  the  Far 
East  cause  special  interest  to  attach  to  modern  machinery 
for  dust  collection  and  separating  plants  and  fqr  the  pur- 
poses of  heating,  ventilation  and  humidification  and  the 
creation  of  artificial  atmospheres  such  as  are  essential  in 
textile  works.  On  several  occasions  plant  of  this  descrip- 
tion by  well-known  British  makers  has  been  described  in 
these  pages,  and  the  particulars  given  on  the  present 
occasion  deal  with  the  Cyclone  system  of  humidification 
and  ventilation  by  Messrs.  Matthews  &  Yates,  Ltd.,  of 
Swinton,  ifanchester. 

The  right-hand  illustration  shows  a  typical  installation 
by  the  firm  for  humidifying,  heating  and  cooling  in  a 
weaving  shed. 

Views  are  also  given  of  similar  plant  installed  in  mule- 
spinning  room. 

The  plant  essentially  consists  of  ijilot  pipe  coiitainiiiu 
the  spiral  heating  coil,  so  arranged  that  all  the  iu-comiiig 
air  comes  into  direct  contact  with  the  hot  surfaces.  The 
blower  that  draws  in  the  fresh-air  supply  is  fixed  with 
the  suction  side  immediately  below  the  inlet  pipe,  its 
delivery  mouth  being  attached  to  the  cooling  apparatus, 
which  latter  consists  of  a  chamber  wherein  are  fixed  a 
number  of  cyclone  patent  water  sprayers ;  these  sprayers 
break  the  water  up  into  a  perfect  mist ;  the  air  passing 
through  this  chamber  is  by  this  means  brought  to  the 
desired  temperature,  the  surplus  water  is  caught  by  a  set 
of  eliminator  plates,  fixed  at  the  opposite  end  of  the 
chamber,  and  drained  away.    Steam  jets  are  also  fitted 


Two  views  of  the  "Cyclone  Humidifying,  Heating,  and 
Cooling  System  in  a  Mule  Spinning  Room.  Top  view 
shows  the  driving  side,  with  Water  Re-circulating  Pump, 

etc. 

in.tide  the  distributing  ducts  at  the  point  of  division 
arranged  to  blow  in  both  directions  along  the  said  ducts. 
The  distributing  pipes  are  provif!(?d  with  holes  at  intervals 
of  about  12  ft,  ;  these  holes  are  on  the  tf)p  side  of  the 
pipe,  and  are  fitterl  with  sliding  doors  to  allow  of  occa- 
sional cleaning.  At  shorter  intervals,  and  on  alternate 
sides  of  the  pipes,  holes  are  provided  for  flelivering  the 
frtssli  air,  humidity,  el*-.     The  condensation  of  moisture 


and  the  drain  from  the  heating  coils  is  taken  oaro  of  by 
connections  at  end  of  pipe  lines  and  wa.ste  pipes  to  the 
nearest  drain.  Drip  trays  are  also  provided  under  all 
trunking  and  apparatus  to  prevent  the  moisture  from 
condensation  from  dropping  on  to  the  machinery  below. 

The  plant  is  applicable  to  a  wide  range  of  requirements, 
the  greatest  point  of  variation  being  the  jilace  of  inlet. 


"Cyclone    Humidifying,  Heating,  and  Cooling  Apparatus 
 ,  in  Weaving^Shed, 

In  the  weaving  shed  the  air  is  usually  drawn  in  from  the 
i-oof,  wliil-t  in  the  s[)inning  room  the  intake  is  usually 
through  a  window  or  side  wall.  The  system  has  been 
satisfactorily  applied  to  tlie  fermenting  room  of  a  brewery, 
where  it  is  (\ssential  tliat  the  carbonic  acid  gas  from  the 
vats  should  bo  swept  out  of  the  room  and  a  low  tempei'a- 
tuie  maintained  during  the  summer  months.  In  the  past 
attempts  have  been  made  to  provide  a  low  temperature 
by  means  of  i-ef rigerating  ])lants,  but  the  initial  cost  of 
sucli  plants  is  high,  as  is  also  the  rimning  costs,  and  the 
results  obtained  have  not  been  so  satisfactory,  due  to  the 
lack  of  \ontilati()n,  which  is  a  feature  of  the  Cyclone 
system. 

Special  advantages  attach  to  the  Cyclone  system,  ina.s- 
much  as  it  is  independent  of  the  motive  power  system 
in  the  shed  or  room  in  which  it  is  installed,  and  can, 
therefore,  be  put  into  operation  any  time  prior  to  the  mill 
starting-time;  the  necessary  and  correct  working  atmo- 
sphere and  temperature  is  therefore  obtained  by  the  time 
the  operatives  commence  work.  The  cooling,  heating, 
humidifying  and  blowing  unit  is  always  fixed  in  a  central 
position,  the  distributing  pipes  radiating  from  the  centre; 
this  ensures  more  even  conditions  than  does  end  distribu- 
tion, and  by  means  of  the  poi'fect  individual  control  of 
the  necessary  elements  an  even  temperature  or  atmosphere 
is  obtainable  uncler  the  most  unequal  conditions.  By 
re^a.son  of  the  large  volumes  of  fresh  air  drawn  into  build- 
ings under  tr(>atnient,  the  entire  air  may  be  changed 
any  number  of  times  per  hour  according  to  the  number 
of  operatives  in  the  building.  As  the  name  of  the  system 
implies,  the  air  is  blown  into  the  building  under  pressure, 
thus  creating  a  plenum  or  fullness  inside  which  drives  out 
;ill  foul  air  created  by  the  human  aspiratory  and  manu- 
facturing processes;  this  is  a  very  important  point,  and 
the  strongest  possible  recommendation  for  this  system  will 
be  found  in  the  results  of  official  tests  for  carbon  dioxide 
gas.  With  this  systemi  the  air  is  conditioned  inside  the 
apparatus,  and  there  is,  therefore,  no  water  spray  to  dro[) 
about  on  to  the  machinery  below,  as  is  the  case  with  some 
sy.stems.  In  the  hot  summer  months  the  temperature  is 
k(>()t  low  by  reason  of  the  volumes  of  washed  and  cooled 
ail-  passed  through  the  apparatus.  This  system  will  heat, 
(-ool,  humidify,  and  ventilate,  and  each  particular  feature 
is  under  individual  control. 

Frifler  this  system  the  blower  niav  he  the  belt-driven 
type,  or  direct  coupled  to  one  of  Messrs.  Matthews  & 
Yates's  standard  protected  type  motors.  Whichever  type 
is  used  the  installation  is,  as  already  explained,  inde- 
Dendent  of  the  main  drive.  In  the  former  type  the  drive 
is  effec-ted  by  belt  from,  the  line  or  other  shafting;  here, 
again,  the  installation  can  be  stai'ted  before  the  mill 
starts,  as  when  the  steam  jets  are  opened  they  will  create 
sufficient  air  current  to  effectively  humidify  and  warm 
the  atmosphere,  and  therefore,  in  both  cases,  work  can 
Drof-f'cd  under  the  recpiircd  conditions  immediately  a  start 
is  made. 


Cor,.  Sir  CnAnr.ns  Ai-t.en,  chairman  of  Henry  Bessemer 
^  Co.,  Ltd.,  and  of  the  Ehbw  Vale  Steel,  Iron  and  Coal 
Co,,  I4d.,  left  C9H,r)93  gross  and  £87,8.'55  net. 
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THE  AUSTIN   MOTOR  COMPANY'S 
AGRICULTURAL  TRACTORS  AND 
AUTOMATIC  GENERATING  SETS. 

Fuller  particulars  are  now  given  of  the  Austin  agrioul- 
tural  tractor  mentioned  in  our  last  issue  in  conHection  with 
(^xliil)its  dis[)hive(:l  at  the  lioyal  Agriculturiiil  Show  hy  the 
makers,  the  Austin  Motor  Co.,  Ltd.,  of  Northtield,  ]^ir- 
mingliani. 

Such  a  strong  case  has  been  made  for  the  tractor  system 
of  ploughing  during  rec<>nt  years,  and  the  agricultural 
tractor  is  making  such  steady  headway  in  the  Far  I'jast,  that 
it  is  hardly  necessary  here  to  deal  with  its  advantages  ovei' . 
other  methods.  The  economic^s  the  tractor  system  permits 
both  in  initial  cost  and  running  charges  arc.  of  course, 
greatly  in  its  favour;  it  will  deal  with  equal  facility  with 
fields  of  small  or  large  dimensions  and  of  regular  or  irre- 
gular shape,  and  whether  level  or  undulating.  It  has 
been  truly  said  that  it  can  go  everywhere  where  ])lougliing 
is  possible,  and  is  readily  nda])t*able  to  a  variety  of  condi- 
tions. These  facts  rend(>r  the  tractor  especially  a])i)]icable 
to  Fai'  l<'a.sterii  conditions,  where  it  has  so  far  mostly  been 
em))l<)yed  in  intricate  work,  for  ploughing  b<>tweon  stniul- 
iiig  crops  and  on  ground  of  irregular  sha])e. 

The  Austin  tractor  is  ca])able  of  ])loughing  three  lO-in. 
furrows,  6  ins.  deep,  in  j)ractically  any  average  soil.  The 
machine  has  won  a  wide  re|)utation.  During  1020  it  has 
so  far  secui'cHl,  amongst  other  successes,  the  first  prize  in 
the  first  tractor  trials  ever  held  in  India.  Tn  the  same 
year  it  has  also  won  the  chief  award  for  now  implements 
at  the  Royal  Dublin  Society's  Show,  and  also  the  silver 
medal  given  at  the  show  of  the  Staffordshire  County  Agri- 
cultural Society  for  the  best  new  farm  im])lement.  King 
(Jeorge  has  jiust  inirchased  an  Austin  tractor  for  use  on  the 


The  Austin  Motor  Company's  28  cwt.  Agricultural 
Tractor. 

Royal  estates  in  Scotland.  During  1919,  moreover,  the 
machine  .secured  the  highest  awards  at  the  most  import- 
ant agricultural  exhibitions. 

The  tractor  is  notable  for  a  very  strong  trunk  chassis 
and  back-axle  casing,  which  enclose  all  the  gears.  It 
has  a  four-cylinder  engine  of  25  h.p.  with  detacliable 
head,  and  automatically  lubricated.  The  cylinders  are 
each  of  3J-in.  bore  by  5-in.  stroke.  After  being  started 
up  on  petrol,  the  engine  runs  on  paraffin,  which  is  car- 
I'ied  in  a  10-gallon  tank.  The  fuel  is  heated  by  the 
exhaust  pipe,  and  the  mixture  in  the  carburetter  is 
completed  with  air  which  has  passed  through  a  cleanser. 
Ignition  is  by  high-tension  magneto,  and  cooling  on  the 
tliermo-syphon  system.  A  centrifugal  governor  controls 
the  engine  speed  at  1,500  revolutions  per  minute  with 
the  throttle  open.  A  steel  cone  clutch  with  detachable 
Ferodo  segments  transmits  power  by  bevel  gearing  to 
the  first  motion  cross-shaft,  thence  through  the  gear- 
box to  a  large  spur  wheel  containing  the  differential 
gear  on  the  back  axle.  Forward  .speeds  are  2h  and 
41  m.p.h.,  and  the  machine  has  a  reverse  s])eed  of 
2  jn.p.h.  Corres])onding  gear  ratios  between  engine  and 
road  wheels  are  00.8  to  1,  33  to  1,  and  78.2  to  1.  All 
gear.s  are  of  forged  steel  and  run  in  oil;  their  shafts  are 
carried  in  roller  bearings.  Control  of  the  machine  is 
very  simple,  consisting  of  a  throttle  lever  just  in  front 
of  the  steering  wheel,  clutch  pedal,  gear  changing  lever, 
and  two  brake  levers  operating  directly  on  the  rear 
wheels.  .\n  ir;g(mious  feature  of  the  machine  is  the 
pivoting  of  the  front  axle  in  such  a  manner  as  to  give 
it  the  fullest  freedom  of  movement  when  the  machine  is 
passing  over  uneven  ground.  As  the  chassis  is  carried 
on  this  single  pivot  at  the  front  a  true  three-point  su.s- 
])ension  is  provided,  and  all  risk  of  distortion  removed. 

The  tractor  weighs  about  28  cwt.  ready  for  work. 
The  question  of  weight  is  an  im])ortant  one.  The  Austin 
Co.  <'onsider  that  they  have  hit  the  happy  meditim  in 
])uttiiig  a  comparatively  light  ti'actor  on  the  niarket. 


On  low  g(>ar  it  will  give  a  sustained  pull  of  2,500  lb.  at 
the  (liaw  bar.  As  to  its  capabilities,  it  will  plough  5 
oi'  0  acres  a  day  of  average  land,  even  when  handled  by 
an  unskilled  person.  It  is  capable  of  cutting  and  binding 
()  acres  in  2i  hours,  and  will  thr<-sli  continuously  with  a 
consumption  of  1^.  gal,  of  paraffin  per  hour.  On  the  road 
it  will  haul  a  load  of  4  tons  up  a  gradient  of  1  in  12.  On 
the  field,  in  the  farmyard,  and  on  the  road  alike  it  will 
give  good  service  with  widely  different  implements. 

AUSTIN    AUTOMATIC    QENERATINQ  SETS. 

The  small  electric  generating  sets  manufactured  by  the 
.\ustin  Coin])any,  from  .75  to  12  k\v.,  menticned  in  the 
last  issue  of  this  Journal,  are  now  illustrated.  The  wide 
market  oxi.sting  for  this  class  of  plant  in  the  Far  East 
and  the  extensive  field  of  usefulness  it  fills  are  too  well 
known  to  require  emphasising  on  this  occasion.    The  .\ustin 


autoplant  can  bo  left  to  run  for  a  long  period  wHhout 
any  attention  exce])t  the  provision  of  fuel,  for  it  is 
entir<>ly  automatic  in  its  operation.  When  the  demand 
upon  the  battery  exceeds  a  pre-dcterminod  limit,  the 
engine  is  automatically  started  and  kept  running  till 
re-cliarging  is  completed.  The  engine  can  be  run  on 
petrol,  benzol  or  town's  gas,  or  the  plant  can  be  adapted 
for  use  with  water  power.  To  electrical  engineers  the 
plant  commends  itself,  not  only  by  the  arrangements  by 
which  the  engine  is  started  and  stopped,  but  the  ingenious 
])i'ovision  for  correctly  regulating  the  voltage  for  charging 
without  interfering  in  any  way  with  the  voltage  of  the 
output.  This  regulation  also  prevents  the  lamjjs  being 
overrun,  thereby  considerably  increasing  their  life,  as  it 
does  that  of  the  battery. 

A  storage  battery  of  ample  capacity  is  supplied  with  the 


The  Austin  .75  kw.  Autoplant. 
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Austin  sets.  A  complete  plant  consists  of  engine,  bed- 
plate, water  cooling  tank  or  radiator,  fuel  tank,  water, 
exhaust,  and  fuel  piping  up  to  10  ft.,  foundation  bolts 
and  silencer,  specially  compound  wound  dynamo  and  auto- 
matic controller  and  automatic  fuel  tap.  The  controller 
is  of  the  switcliboard  pattern,  comprising  enamelled  slate 
panel  with  full  range  of  instruments.  The  battery  com- 
prises glass  containing  boxes,  positive  and  negative  sec- 
tions, acid  separators,  spray  plates,  insulators,  and  non- 
corrosive  connecting  bolts  and  hydrometer. 


RAILLESS  ELECTRIC  TRACTION. 

Although  rallies  electric  vehicles  cannot  be  said  to  have 
proved  a  success  in  Great  Britain,  where  their  installation 
has  made  but  little  headway,  important  possibilities  still 
attach  to  the  system  when  employed  under  suitable  condi- 
tions. This  is  particularly  the  case  in  foreign  countries, 
and  in  the  Far  East  especially  perhaps.  In  any  case,  the 
Far  East  has  a  good  deal  to  learn  from  the  experience  of 
the  system  gained  in  Great  Britain,  and  evidence  of  this 
is  found  in  aTi  interim  report  of  the  Departmental  Com- 
mittee on  Road  Vehicles  recently  issued,  the  recommeiida- 
tion.s  of  which  are  well  worth  study. 

The  imposition   in  England  of  a  weight  restriction  of 
r>    t<jii>5   loaded  has  acted  against   improved    design,  and 
hitherto  the  vehicles  have  been  constructed  of  materials 
too  light  to  withstand  heavy  service,  a  circumstance  which 
has  led  to  frequent  breakdown  and  consequent  increases 
in  working  expenses. 
This   weight  restric- 
tion   has    now  been 
amended   to   5  tons 
unloaded,    and  this 
will    lead    to  more 
satisfactory  construc- 
tion. 

In  its  financial 
recommendations  the 
interim  report  sug- 
gests a  fixed  annual 
charge  for  road  adap- 
tation and  mainten- 
ance based  on  the 
.seating  capacity  of 
tll(^  vehicle.  In  con- 
nection with  the 
working  expenses  of 
tlic  railless  car  in 
comparison  with  the 
track  vehicle,  the 
former,  although  not 
of  the  most  satisfac- 
tory construction,  are 
a  p  p  r  oximatcly  4d. 
per  mile  cheaper  in 
operation  than  the 
o  r  d  i  nary  tramcar. 
This  is  chi<'fly  due  to 
their  smaller  weight 
and  their  running  on  more  level  roads.  In  arriving  at  the 
cost  of  woiking  the  railless  vehichjs,  in  the  investigations 
under  cotisid<!ration  every  i)ossible  charge  was  included,  and 
all  renewals  were  j)aid  out  of  revenue.  It  is  found,  liow- 
eyer,  that  as  the  traffic  rlcfisity  and  mileage  increase  the 
difference  betvvf?<  ii  tlie  working  <;xj)enscs  of  tlu;  two  systems 
becfjmes  less  marked,  and  finally  tlie  railless  car  shows  a 
greater  charge  than  the  tramrrai-.  It  is,  therefore,  of 
advantage  to  ascertain  the  point  at  which  this  takes  place. 
The  initial  w>Ht  of  a  service  will,  howevei-,  be  a  mo.st  im- 
portant factor  in  n(!W  undertakings.  From  figures  pre- 
[)ared,  the,  cost  of  consti'ur;tion  of  one  mile,  of  tramway 
route  is  single   line,   or  £o4,fKH)  double  line,  as 

compared  with  £;4,')<X)  for  a  mile  of  overhead  equipment 
necessary  for  the  operation  of  railless  cars.  It  is  calculated 
that  the  [K)int  at  which  a  tramway  becomris  more  economical 
in  operation  than  a  railless  syst<!m  is  r(!ached,  in  the  case 
of  a  single  line,  at  a  five  minute's'  sei'vice,  with  an  annual 
mileage  of  1W,()(K):  and  as  regards  a  double  track,  at  a 
three  minutes'  service,  with  an  annual  mileage  of  '2(')(},i)i)i). 
fn  com()iiting  these  figiin-s  fliic  allowance  has  liceii  niafle  foi- 
the  Hmaller  earning  capacity  of  the  railless  car  on  account 
<ti  less  seating  accotiitrujdatifin. 

The  f;ariyifig  cji|)ncities  of  the  tranivwiy  and  railless 
vehicles  havf-  l»eeri  taken  as  f»f)aiid  51  respectively  a  differ- 
ence of  IT}  per  cent,  less  in  the  case  of  the  latter  type. 
This  difference,  however,  would  <>ii]y  hold  good  .at  busy 
times,  when  all  cars  were  full,  and  this  would  occur  for 
about,  )ii  [)er  cent,  of  the  time  the  cars  were  in  sei'vice. 
Thus,  with  a  fare  of  Id.  r)er  mile,  the  der^reased  earnintrs 
in  tfie  (Ti^f  of  the  railless  vehicle  would  be,  taking  a  daily 


Austin  62-h.p.  4-Cylinder  Engine  and  Dynamo  for  Automatic  Electric 
Generating  Set  described  on  preceding  page. 


mileage  of  120,  15  per  cent,  of  120  miles  at  9d.,  or  15s.  (5d. 
per  day,  or  1.35d.  per  car-mile  over  the  total  mileage.  The 
question  of  cost,  although  from  the  undertakers'  point  of 
view  the  most  important  is,  nevertheless,  not  the  only  con- 
sideration. Most  important,  from  the  viewpoint  of  the 
passenger,  is  the  question  of  comfort  in  travelling.  The 
reply  in  general  is  that  the  tramway,  provided  the  track  is 
in  good  condition,  is  the  better  in  this  respect. 

Another  consideration  is  safety,  and  in  tliis  respect  it  is 
thought  that  railless  cars  are  liable  to  skid  on  snow,  and, 
not  having  a  defined  track,  are  more  likely  to  collide  with 
other  traffic  in  foggy  weather.  On  the  other  hand,  railless 
vehicles  have  several  advantages  not  posst>ssed  by  the  tracis 
vehicles.  Tlie  I)reakdown  of  a  car  does  not  afteat  other  parts 
of  the  service  as  in  the  case  of  a  tramcar.  Oars  may  be 
drawn  up  closer  to  the  sidewalks  for  loading  and  unloading; 
tliis  feature  is  important  in  congested  thoroughfares.  Rail- 
less vehicles  make  considerably  less  noise  in  operation,  and 
offer  greater  facilities  for  inter-running.  In  addition  to 
these  points  in  their  favour,  railless  vehicles  may  be  em- 
ployed beyond  the  limits  of  the  trolley  wires  l)y  the  instal- 
lation of  batteries.  This  has  been  done  for  tlie  yast  few 
months  in  England  on  the  Leeds-Bradfoid  parcels  service 
at  a  running  cost  of  IH.Td.  per  car-mile,  or,  with  the 
addition  of  interest  and  sinking  fund  charges,  22. 5d.,  or 
7s.  6d.  per  hour.  Had  two  trips  per  day  been  run  for  a 
longer  period  the  cost  per  mile  would  have  been  reduced. 
.\s  an  actual  example  of  the  parallel  running  of  the  two 
systems  the  following  statistics  of  the  Bradford  Tramways 
Department  for  the  period  April  1,  Ifll'.),  to  March  2,  1920, 

are  interesting  : — 

On  the  tramways 
the  total  running 
cost,  including  charges 
of  all  natures,  for  a 
mileage  of  4,807,328, 
was  £464,872,  an 
average  of  23.207d. 
per  car-mile.  The 
total  revenue 
amounted  to 
£518,558,  or  25.888d. 
per  car-mile,  giving 
a  profit  per  car-mile 
of  2.680d.  In  the 
case  of  the  railless 
vehicles  the  total 
mileage  was  350,221, 
and  inclusive  run- 
ning cost  £26,432— 
18.05ld.  per  car-mile. 
The  revenue  was 
£17,010,  or  11.656d. 
per  car-mile,  result- 
tng  in  a  loss  of  6.395d. 
per  car-mile.  A  con- 
siderable reduction  in 
the  [)ower  costs  is 
noticeable  in  the  case 
of  the  railless  vehi- 
cles, the  figure  being 
with   3.254d.    for  the 


car-milc,    as  coinpaieC 


1.7(9d.  per 
trauica  rs. 

The  rcpoi  t  as  a  whole  indicates  that  much  brighter  pro.s- 
p(!cts  are  before  the  sjistem  of  railless  electric  traction, 
whether  em[)loyed  as  a  separate  and  inde[)endent  installa- 
tion or  as  an  adjunct  to  main  track  s\-8tems. 


AMERICA'S  RUBBER  INDUSTRY. 

As  is  generally  known,  America  is  Great  Britain's  best 
customer  for  rubber.  Recently  much  of  the  rubber  sup- 
plied the  States  has  been  sent  direct  from  British  posses- 
sions instead  of  through  London.  Recent  statistics  sup- 
plied by  the  American  Ruolxir  Association  show  that 
for  the  twelve  months  en<h!(l  1917  America  used  306,113,652 
lb.  of  crude  rubber  and  246,500,000  lb.  during  the  first 
nine  inonths  of  I91H.  The  sab^s  value  of  the  total  ])ro- 
duction  of  the  rubbfir  industry  in  the  States  advanced 
from  $H95,«]0,000  in  ]!)I7  to  $1,122,000,000  in  1918.  It 
i,,  estimat(^(l  that  by  the  eird  of  1920  sorTie  51,000,000  tyres 
for  motor  vehicles  and  cycles,  using  about  180,000  tons 
ol  rubber,  will  bo  re((uircd.  'I'he  total  world  pi'oduction 
of  crude  rubber  is  put  at  300,000  tons,  of  wliich  the 
I'nited  States  takes  about  70  per  cent.,  drawing  80  per 
cent,  of  her  aggregate  r<>(|uii(>m(Mi  ts  from  the  British 
Empire.  In  these  circumstancos,  the  endeavours  recently 
noted  on  the  part  of  ths  Stat(!s  to  greatly  inci-easo  her 
acroage  under  rubber  are  well  justified.  America  is 
making  extensive  preparation  to  increase  her  exports  of 
rubber  goods,  and  her  increased  exports  of  tyres  to  tlie 
United  Kingdom  is  a  matter  for  general  comnu'nt. 
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MODERN   ENGINEERING  PRACTICE. 

OIL    AND    COLLOIDAL  FUELS. 

The  use  of  oil  fuel  continues  to  make  steady  progress 
in  engineering  ciwles,  some  of  the  largest  Atlantic  liners 
now  employing  oil  fuel  instead  of  coal.  In  one  instance, 
that  of  the  Aquitania,  so  great  is  the  saving  of  labour  that 
the  staff  formerly  required  for  stoking  has  been  reduced 
from  320  with  coal  firing  to  42  with  oil  fuel,  12  oil  fires 
being  allotted  to  each  -man,  and  the  reduced  staff  has  a 
far  pleasantcr  time  in  the  stokehold  than  their  predeces- 
sors. Important  experiments  with  oil  fuel  are  being  made 
on  English  railways.  So  far  the  experiments  have  proved 
conclusively  that  the  generation  of  steam  is  far  steadier 
and  more  uniform  with  oil  than  with  c-oal,  the  liead  ot 
steam  being  more  easily  maintained.  Comparative  tests 
have  also  been  carried  out  with  engines  fitted  for  the  use 
of  ordinary  coal  fuel,  pulverised  fuel  and  colloidal  n)ixtur(\ 
consisting  of  (iO  per  cent,  of  pulverised  coal  and  40  per  cent, 
of  oil.  Si)ecial  e(|uii)ment  was  fitted  for  the  last-named 
fuel.  It  is  understood  that  the  results  obtained  were  quite 
satisfactory  and  fully  warrant  the  continuance  of  experi- 
mental work  in  this  connection.  Whilst  coal  is  still  the 
most  abundant  and,  under  normal  conditions,  the  cheapest 
source  of  fuel  for  transport  purposes,  it  should  be  remem- 
bered that  the  oil  used  as  fuel  for  steam  raising  is  unsuit- 
able for  refining;  much  of  it,  indeed,  is  the  residue  after 
distillation,  and  aj)art  from  its  value  as  fuel  it  is  largely 
a  drug  on  the  ir.aiket. 

AN    IMPROVED    TYPE    OF  INSULATOR. 

Messrs.  'I'homas  de  la  Kue  and  Co.,  Ltd.,  of  London, 
forward  us  jjarticulars  of  their  "  Telenduron  "  moulded 
in.sulators  for  telegraph  and  telephone  lines,  the  use  cf 
which  should  mark  a  substantial  improvement  on  present 
practice  of  installing  insulators  of  glazed  porcelain.  In 
the  new  insulators  the  constituents  are  twice  pressed  under 
hydraulic  pressures  up  to  250  tons  in  conjunction  with 
hardened  steel  mor.lds,  heated  to  an  accurately  controlled 
temperature.  They  have  "heen  submitted  to  exhaustive 
electrical  and  mechanical  tests,  the  results  of  which  justify 
the  manufacturers  claiming  for  Telenduron  product  a 
marked  superiority  over  porcelain  with  its  excessive  brittle- 
ness,  ahsorption  of  moisture  due  to  incomplete  vitrification 
or  porosity  of  the  material  and   uncertain   efiBciency  in 


actual  service.  With  the  new  insulators  high-voltage  tests 
under  wet  wnditions  give  practically  equal  results  to  the 
same  tests  condncteil  under  dry  conditions.  Excellent 
results  are  obtained  for  insulation  resistance  under  a 
temperature  of  100  deg.  centigrade,  the  insulator  com- 
pletely recovering  after  cooling.  Complete  recovery  is 
also  noted  after  immersion  in  boiling  water.  Dropped 
from  a  height  of  10  feet  on  to  a  wood  block  floor  the 
specimens  were  undamaged,  and  showed  only  a  slight 
chipi)ing  when  dropped  on  to  a  concrete  floor.  Compression 
tests  showed  a  very  large  factor  of  safety.  The  material 
is  unaffected  by  acids,  it  is  non-hygroscopic,  and  is  pro- 
duced with  a  surface  finish  which  tends  to  globulise  moisture 
and  so  destroy  tho  conducting  film  which  forms  on  porce- 
lain. It  is  a  moulded  material  and  is  adapted  for  a  great 
variety  of  articles. 

MODIFICATIONS    IN    SHIP  DESIQN. 

Investigations  into  the  circumstances  attending  the 
damage  or  loss  of  merchant  vessels  by  mine  or  toi'pedo 
during  the  war  were  initiated  by  the  Board  of  Trade  with 
the  idea  that  the  results  might  suggest  modifications  oi 
design  or  practice  or  details  that  would  conduce  to  greater 
safety  of  life  at  sea.  Water-tight  sub-division  when  well 
carried  out  proved  efficient,  and  in  large  ships  the  maxi- 
mum direct  damage  from  mine  or  torpedo  represents  tho 
maximum  effect  likely  to  be  caused  by  a  collision  t)low,  and 
such  ves.sels  should  survive.  Distortion  of  the  bulklieads, 
however,  may  follow  explosion  or  blow  of  the  collision  and 
prevent  or  render  inoperative  the  closing  of  the  doors. 
Suction  pipes,  air  escape  pipes,  or  other  channels  of  com- 
munication may  be  fractured  in  the  damaged  compart- 
ments, thus  ))utting  other  spaces  in  communication  with 
the  sea  and  in  modern  practice  non-return  valves  are 
fitted  at  the  ends  of  such  pipes.  Provision  is  also  now 
made  for  the  installation  of  a  screw-down  non-return  or 
similar  valve  to  be  worked  from  the  bulkhead  deck.  Care- 
ful inspection  is  also  urged  during  surveys  to  detec-t  leaky 
bulkhead  and  tunnels.  The  structural  strength  of  the 
bulkheads  as  constructed  under  modern  regulations  has 
proved  sufficient.  Investigations  also  show  that,  in  vessels 
sub-divided  transversely,  if  the  integrity  of  all  bulkheads, 
except  those  actually  damaged,  can  be  assured,  the  possi- 
bility of  dangerous  heeling  developing  is  reduced  to  a  mini- 
mum.   Where  a  dangerous  list  has  taken  place  it  has  done 
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DURING   THE  WaR 
OVER  15,000. 


|East  Hecia  and  Hecla  Works,  Sheffield,  England. 


Works  area 
over  200  acres. 


HADFIELD'S  SPECIAL  FORGED  STEEL 
BALLS  FOR   BALL  AND  TUBE  MILLS. 


Complete  Stone  Breaking 
and  Ore  Crushing  Plants. 

MINING  REQUISITES 

OF   EVERY  DESCRIPTICN. 

Shoes,  Dies,  Grizzley  Bars,  Cones, 
Concaves,  Jaw  Faces,  Crushing 
Rolls,     Wheels     and     Axles,  &c. 


Manufacturers  of 


^-^-C  HECLA^ 


STEEL 


„MARK 

'^j^niimm^  FORGINGS 

For  Marine  and  other  Engineering  purposes 
in  tlie  rough,  rough  machined,  or  finished. 

STEEL  CASTINGS 

of  every  description  up  to  30  tons  in  weight. 


(Trade  Mark.' 


SOLE    MAKERS   OF    HADFIELD'S  PATENT 

Manganese  Steel. 

The   Supreme   Material  for  the  Wearing  Parts  of  Stone   Breaking  &  Ore 
Crushing  Machinery,  Dredger  Parts,  &c. 
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so  in  consequence  of  departments  being  flooded  other  than 
those  necessarily  opened  to  the  sea. 

RELATIVE    ECONOMY    OF     OIL    AND  COAL. 

Under  modern  practice  the  cost  of  generating  power  is, 
according  to  a  simple  American  formula,  approximately 
the  same  for  oil  and  coal  when  the  price  of  fuel  oil  in 
cents  per  gallon  is  one-half  the  cost  in  dollars  of  a  2,240  lb. 
ton  of  coal.  It  is  assumed  that  the  coal  cont.ains  14,300 
B.Th.U.  per  lb.,  and  that  the  heating  value  of  the  oil  is 
18,600  B.Th.U.  per  lb.,  and  account  is  taken  of  the  dif- 
ferences in  labour  ii  the  two  cases,  which  would  be  more 
favourable  to  the  oil.  Oil  will  undoubtedly  be  preferable 
to  coal  as  a  fuel  where  the  ix>wer  factor  is  low.  provided 
that  an  adequate  supply  is  available.  Where  the  power 
factor  is  high,  on  the  other  hand,  the  use  of  coal  is  likely 
to  be  more  ec-onomical.  While  fixed  values  cannot  be 
readily  assigned  to  such  comparisons,  a  load  factor  of  about 
.50  per  cent,  is  apparently  the  dividing  line  above  which 
coal  will  probably  show  an  advantage  and  below  which  oil 
will  probably  be  preferable  from  the  economic  point  of  view. 

According"  to  the  records  of  three  Pacific  coast  electric 
light  and  power  con  panic's,  from  0.()(Mi.53  to  0.02248  gallon 
of  fuel  oil  per  rated  boiler  horse-power  hour  is  required 
to  keep  boilers  fired  in  readiness  to  carry  load.  The  lower 
figure  is  for  a  1,000-h.p.  plant  and  the  higher  one  is  for  a 
lo,000-h.p.  plant.  The  third  plant  with  a  boiler  installa- 
tion aggregating  12,000  h.p.  consumed  0.022O4  gallon  of 
oil  per  boiler  horse-power  hour  when  the  Ijoilei-s  were  not 
carrvipsi  steam,  but  were  idle.  This  expense  is,  of  course, 
only  a  part  of  the  cost  of  being  ready  to  serve  at  any  time. 
The  total  cost  of  this  seri-ice  is  a  considerable  projxjrtion 
of  the  company's  operating  expense.  Items  entering  into 
the  cost  are  inteiest  on  the  investment,  depreciation  of 
apparatus,  and  the  actual  operating  expense  in  the  standby 
period  which  includes  the  fuel  cost,  labour,  repairs  and 
supplies. 

ROLLED    MANQANESE    STEEL  RAILS. 

For  many  ycar.s  cast  maganese  steel  lias  been  employed 
in  tramway  track  work  at  points  where  the  rails  undergo 
excessive  wear  and  tear,  and  for  some  time  past  rolled 
manganese  steel  rails  have  been  used  on  railways  where  the 
use  of  castings  is  not  advisable.  The  excessive  hardness, 
ductility  and  resistance  to  wear  of  this  metal  are  leading 
to  its  extended  use  in  points,  crossings  and  curves  subject 


to  very  heavy  traffic.  In  estimating  the  life  of  their 
manganese  steel  rails  Messrs.  Edgar  Allen  and  Co.,  Ltd., 
of  Sheffield,  cite  instances  where  on  certain  curves  there 
are  rails  which  have  been  in  use  for  over  ten  years,  and 
are  still  good  for  several  more,  ivhereas  formerly  ordinary 
steel  rails  of  basic  or  acid  open-hearth  steel  had  to  be 
renewed  every  twelve  months  or  less.  Again,  there  are 
points  and  crossings  which  have  been  in  the  track  for  seven 
to  nine  years  and  are  still  in  good  condition,  where  at  one 
time  when  ordinary  rails  were  used  renewals  had  to  be  made 
every  few  months  One  of  the  principal  advantages  ol 
rolled  manganese  steel  rails  is  that  points  and  crossings 
can  be  built  up  to  the  railway  company's  standaixl  design 
exactly  as  they  are  built  up  from  ordinary  steel  rails.  They 
are  as  flexible  as  any  other  part  of  the  track ;  no  shock 
takes  place  when  fast  trains  pass  over  them ;  neither  do 
the  wooden  sleepers  sustain  any  damage.  Should  a  point 
or  crossing  get  damaged  at  any  time,  that  particular  part 
which  sustains  the  damage  can  be  replaced,  without  its 
being  necessary  to  scrap  any  part  of  the  remainder,  which 
is  unavoidabl(>  when  cast  niangane.se  steel  is  used.  The 
rails  are  so  hard  that  it  is  practically  impossible  to  cut 
them,  and  surplus  metal  is  removed  by  grinding.  Never- 
theless they  can  be  bent  as  easily  as  ordinary  steel  rails. 

MODERN    EXCAVATING  PRACTICE. 

The  original  steam  navvy,  which  was  capable  of  swinging 
or  slewing  its  excavating  gear  through  a  little  more  than 
half  a  circle,  has  been  now  displaced  to  a  large  extent  by 
the  full-circle  machine,  commonly  known  as  the  steam- 
crane  navvy.  The  size  of  machine  most  suitable  for  various 
workings  is  governed  chiefly  by — (a)  The  nature  of  the 
material,  and  (h)  the  output  required  per  day.  The  former 
will  determine  the  minimum  cutting  effort  to  be  used. 
For  example,  4  to  ()  tons  is  suitable  for  material  up  to  clay 
of  medium  hardness;  8  to  10  tons  is  suitable  for  stiff  clay; 
12  to  20  tons  is  suitable  for  boulder  clay;  20  to  3U  tons  is 
suitabl(>  for  heavier  material,  such  as  limestone  and  heavy 
iron  ore.  The  output  depends  also  upon  the  size  of  the 
bucket,  which  again  is  governed  by  the  nature  of  the  mate- 
rial to  be  excavated;  thus  a  machine  having  6  tons  cutting 
effort  is  most  efficient  when  fitted  with  a  bucket  of  :|  to  1 
cub.  yard  capacity;  if  12  tons,  then  the  bucket  should  hold 
from  1^  to  2  cubic  yards;  and  if  20  tons,  from  2|  to  3i  cub. 
yards,  to  give  approxiniato  examples.  An  interesting  modi- 
fication is  the  combination   of    steam    navvy   and  grab. 


DAVID  BROWN,  Junr 

45,  Hope  Street,  GLASGOW. 


Acids:  Acetic 

Caustic  Potash 

Naphthas 

Oils:  Whale 

Benzoic 

Caustic  Soda 

Naphthalenes 

Paints 

Carbolic 

Coal  Tar 

Oils:  Anthracene 

Pitches 

Cresylic 

Copper,  Acetate 

Blastfurnace 

Red  Lead 

Hydrochloric 

Copper,  Iodide 

Creosote 

Resins 

Sulphuric 

Copper,  Nitrate 

Coal  Tar  Creosote 

Soaps  (hard  and  soft) 

Alam 

Copper,  Sulphate 

Essential 

Sulphate  of  Ammonia 

Alnm  Sulphate 

Cresols 

Fuel 

Sulphate  of  Alumina 

Ammonia  (liquor  and 

Dry  Felt  Fibre 

Fusel 

Tar 

refined) 

Glucose 

Fish 

Terneplates 

Asphalt 

Glycerine 

Gas 

Tinplates 

Basic  Slug 

Hair  (Manufactured) 

Green 

Toluol 

Benzol 

Lubricating  Greases 

Lubricating 

Varnishes 

Bricks  (Fireclay  and 

Molasses 

Paraffin 

Waxes 

Silica) 

Motor  Spirit 

Petroleum 

FUEL   OILS    FOR    ALL  PURPOSES 


TERMS  OF  PAYMENT  ARRANGED  TO  MEET  BUYERS'  CONVENIENCE. 

Telegraphic  and  Cable  Address:  "OLYMPIC,  GLASGOW." 
Codes  :  A  B  C,  3th   and  Private. 
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Another  useful  dGvoloiJiiient  is  a  machine  with  au  extuudtd 
jib  and  bucket-ann  to  enable  the  excavated  material  to  bo 
discliargcd  GO  ft.  from  the  centre  of  the  machine,  as  com- 
pared with  32  ft.  standard  practice.  Or  a  normal  lengtli 
of  jib  may  be  employed,  working  in  conjunction  with  a 
transporter.  Advantages  of  short  jib  and  transporter  can 
now  be  combined  in  one  machine.  When  the  material  is 
light  and  easy  to  dig,  an  endless-bucket  type  of  excavator, 
feeding  on  to  a,  b(>lt-conveyor,  forms  a  useful  and  efficient 
combination.  Small  machines  of  similar  type  to  the  larger 
installations  are  now  available,  and  show  satisfactory 
economies. 


TRADE  NOTES. 


The  C'onimiltee  of  the  Netherlands  Indies  I''air  has 
decided  to  hold  next  year  an  exhibition  in  Java  of  motor 
cars,  motor  lorries,  tractors,  tractor  ploughs  and  motor 
cycles.  Manufacturers  of  bicycles  for  th(!  markets  of  the 
Dutch  lOast  Indies  are  advi.sed  "  to  finish  such  machines 
in  all  black,  or  at  any  I'ate  to  avoid  a  finish  likely  to  rust 
easily,  because  of  the  trying  climatic  conditions.  The 
rapid  dovelojiment  of  this  market  is  evidenced  by  the  fact 
that  the  importations  of  bicycles  into  Java  and  Madura 
increased  from  2,466  in  1918  to  6,040  in  1919.  Of  the  latter 
over  one-thiid  were  of  American  make,  while  Jajjan's  share 
of  the  trade  had  decreased  from  1,428  in  1918  to  only  l.W 
in  1919. 

Particulars  have  been  issued  of  .the  offer  by  Vickers, 
Ltd.,  of  .£1,500,000  7  per  cent,  seven  year  notes  to  bearers 
at  the  price  of  95  per  cent.  The  notes  are  repayable  at  par 
on  July  1,  1927.  The  company  reserves  the  right  to  issue 
£2,500,000  further  of  similar  notes.  The  company  may 
redeem  the  issue  at  any  time,  wholly  or  in  part,  on  three 
months'  notice.  The  proceeds  of  the  issue  will  be  used  for 
the  extension  of  the  <(mipany's  business  and  its  large 
electrical  interests.  The  issue  vras  fully  subscribed. 
Messrs.  Vickers  wish  us  to  mention  that  they  have  opened 
a  depot  for  Wales  and  the  south-west  of  England  at  43, 
Park-street,  Bristol. 

The  authorised  capital  of  the  Pacific  Development  Cor- 
poration has  been  increased  from  $10,000,000  to  $25,000,000 
in  order  to  meet  the  demands  of  its  growing  busi- 
ness and  to  ])rovide  for  several  new  enterprises  in 
Shanghai,  which  include  the  Sun  Cheong  Iroiiworks,  with 


a  capital  of  |7,jO,000  gold.  Another  enterprise  is  the  recent 
purchase  of  land  on  the  Shangpoo  River  front  in  the 
^angtzepoo  district  to  be  used  for  docking  and  go-down 
facilities. 

Mather  &  Platt,  i/ru.,  the  electrical  engineers,  of  Man- 
cliester,  pay  an  interim  dividend  of  3  per  cent.,  free  of  tax, 
on  the  ordinary  shares  lor  the  half-year  ended  June.  It  is 
intended  to  issue  a  further  210,000  ordinary  shares  of  £1 
each  to  existing  holders  this  month.  It  is  also  probable  that 
au  issue  of  sliares  will  he  oHered  to  the  employees  on  favour- 
terms.  Capital  is  required  U)  meet  the  cost  of  cxttuisions 
now  in  progress  at  the  works. 

Ai'i>]4(^ATiONS  have  been  invited  by  the  Brush  Electrical 
Engineering  Co.,  Ltd.,  of  Loughborough,  for  339,512 
ordinary  shares  of  £1  each  at  par,  j)art  of  an  authorised 
issue  of  600,(XK)  shares.  The  proceeds  will  be  applied  to 
l)ay  for  extensions  of  ljuildings  and  plant,  to  provide  addi- 
tional working  ('apital,  and  towards  the  erection  of  houses 
for  the  accommodation  of  some  of  the  company's  work- 
peoi>lo. 

'Phomas  lioBiNSON  it  SoN,  Ltd.,  manufacturers  of  flour 
nulling  and  wook-working  machiiu-ry,  of  Rof'hdale,  have 
invited  8ul)scriptions  for  an  issue  at  par  of  125,000  7|  pel 
(cnt.  cumulative  preference  and  25,000  ordinary  shares,  all 
of  £1  each. 

Thk  accounts  of  the  Ilorseley  Bridge  &  Engineering  Co.. 
I>td.,  show:— Profit  £24,452;'  brought  forward,  £210,606; 
dividend,  8  per  cent.,  free  of  tax,  for  year,  £11,804; 
expenses  of  shares  issue,  £5,649;  im«mc  tax,  £6,000;  car- 
ried forward,  £11,000. 

J.  Samuel  White  &  Co.,  Ltd.,  of  Cowes,  Isle  of  Wight, 
announce  an  ordinary  dividend  of  15  per  cent.  (3s.  per 
share),  less  tax,  for  half-year,  making  20  per  cent,  for  the 
year ;  in  come  tax,  £43,945 ;  carry  forward,  £103,628. 

National  Oas  Engine  Co.,  Ltd.,  of  Ashton-under-Lyne, 
announce  an  interim  dividend  of  per  cent.,  less  tax,  on 
the  ordinary  shares  for  the  half-year. 

The  directors  of  Babcock  &  Wilcox,  Ltd.,  have  declared 
a  dividend  of  9  per  cent.,  free  of  tax,  making  15  per  cent, 
for  year. 

Brightsidb  Foundry  and  Enginhering  Co.,  Ltd.,  of 
Slieffield,  have  declared  a  dividend  of  10  per  cent,  free 
of  tax. 

The  dii'cctors  of  the  Birmingham  Kailway  Carriage  & 
Wagon  Co.,  Ltd.,  recommend  an  interim  ordinary  dividend, 
10  per  cent,  per  annum,  free  of  tax. 


Gas  Power  without  Coal. 

Waste  wood  of  all  kinds,  olive  refuse,  rice  husks,  tea  prunings,  coffee  refuse,  sunflower 
seed  husks,  cocoanut  shells,  sugar  cane  refuse,  cotton  seeds,  fruit  stones,  and  many  other 

forms  of  vegetable  refuse  can  be  used  with 


The  great  economy  of  this  method  of  generating  power  is  obvious.  Further,  Crossley  Gas  Engines  and 
Plants  are  thoroughly  reliable,  and  their    simplicity  is  such    that  they  can   be  run  by  unskilled  labour 


If  you  have  any  doubt  about  the  suitability  of 
your  waste  for  gas  making  send  us  a  sample 
and  we  will  test  it  and  report. 

We  have  installed  hundreds  of  plants  for 
working  on  a  variety  of  waste  fuels,  and  our 
experience  enables  us  to  solve  the  most  difficult 
problems. 


•9 

MANCHESTER  Telegrams  :   "Gasengine,  Manchester."  ENGLAND 

Codes:   Al,  A.B.C.  4th  and  5th  Eds.,  Leber's,  Western,  Engineering  2nd  Ed.,  McNeil's  (1908).  Allis  Chalmers',  Bentley's  Private. 

-4o/.n/«  (CALCUTTA  :  CroMley  Bros  ,  Ltd.,  5,  Fancy  Lan.,  Governmenl  Place.        I       MADRAS :  Madras  Engineering  Company. 

^g^nlS  ,  BQiyiB^Y  :  J.  E  Minnitt,  Ltd..  Ballard  Road.  I        FEDERATED  MALAY  STATES :  James  Craig,  Limited.  Klang. 

Sole  Agents  for  China    Alex.  Ross  &  Co..   4,  Des  Voeux  Rd.,  Hong  Kong.     Alex.  Ross  &  Co  ,  12,  Hankow  Rd.,  Shanghai.     Alex.  Ross  &  Co.,  3,  Kiaht  Rd.,  ^»tow. 
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GLENIFFER 

{As  supplied  to  the  British  Admiralty) 

MARINE  &  STATIONARY  MOTORS 


FUELS  :    Petrol,    Paraffin,    Naphtha,  or 
Alcohol. 

SIMPLICITY,  ACCESSIBILITY.  AND 
RELIABILITY 

are   the  special   features  on  which  these 
Engines  have  won  their  fame. 

They  can  be  worked  successfully  by  anyone 
without  the  slightest  mechanical  knowledge 

RANGE  OF  MODELS :  10  TO  75  B.H.P. 


GLENIFFER 

ANNIESLAND,  GLASGOW. 

Telegrams:  "Glengine,  Glasgow." 


Oil  Mill  Installations. 


We  specialise  in  the  manofacture 
of  the  most  modem  machines 
for  treating  every  known  Oil- 
yielding  Seed,  and  shall  be  glad 
to  quote  either  for  Single  Ma- 
chines or  for  Complete  Plants, 
and  to  give  full  information  as 
to  output  obtainable.  Our  Plant 
is  largely  used  all  the  world  over. 


Self'Contained  Anglo-American  Oil  Mill.    To  crush  and  press  Linseed, 
Cotton  Seed,  Rape,  Sunflower,  Mustard  and  similar  seeds. 

GREENWOOD  &  BATLEY,  Ltd. 

LEEDS 

Cablei —  (;ode8— Al.  ABC  (4tli  and  5th  Editions), 

"Grft*-nwoofl  JAtedn."  Lieber's.  Westeni  Union,  Engineering  and  Bentley's. 


THE  SIMPLEST  ENGINE  MADE. 


MOTORS,  LTD., 
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British  Insulated  &  Helsby  Cables,  Ltd. 


PRESCOT, 


REGISTERED 


LANCS. 


TRADE  MARK. 


MANUFACTURERS  OF 


ALUMINIUM, 

Cables,  Sheet,  Matting-. 
Beading-,  and  Moulding-. 
BENDERS FORCHAIN  MAKING. 
BRASS  FORCINGS  and 

STAMPINGS. 
BRASS  ROD  and  SECTIONS. 
BATTERIES  (Primary). 
BONDS  (Rail). 
CABLES, 

Paper  Insulated, 

Vulcanized  Bitumen 

Insulated, 

Rubber  Insulated, 

Admiralty, 

Cab  Tyre  Sheathed, 

Dry  Core  Telephone, 

Aerial  Cables, 

Acid  Proof  Cables, 

Fire  Alarm  Cables, 

Mining-  „ 

Motor  Car  „ 

Shot  Firing-  ,, 

Switchboard  „ 

Ozone  Proof  „ 
CABLE  CARTS. 
CABLE  GRIPS. 
CABLE  RACKS. 
CABLE  SUSPENDERS. 
CASTINGS. 
COMPOUNDS  (Box). 
COMPRESSORS  (Bond). 


CONDENSERS  (Static), 
Telephone  and  Teleg-raph, 
Power  Factor  Improvement, 
Lig-htingr- 

CORD  TELEGRAM  CARRIERS. 

CORDS 
(Telephone  and 

Switchboard). 

COPPER, 

Wire,  Strand  and  Strip 

(H.C.). 

DEMAND  INDICATORS. 
DUST  FUSES. 
DRUM  STANDS. 
END  CONNECTIONS. 
ENAMELLED  WIRES. 
EXPLODERS. 
FAULT  LOCALIZING 

APPARATUS. 
FLEXIBLE  WIRES. 
FEEDER  PILLARS. 
FURNACES  (Annealing:). 
FUSE  BOXES. 
FUSE  WIRES. 
FUSES  (Switch). 
GOLF  BALLS. 
HOUSE  SERVICE  BOXES. 
INSULATING  VARNISHES. 
INSULATORS. 
INSULATION  (Tramway). 
JOINTING  MATERIALS. 
JOINT  BOXES, 

Gate  End,  Disconnecting- 

House  Service,  etc. 


LIGHTNING  CONDUCTORS. 
LIGHTNING  ARRESTORS  and 
CHOKING  COILS. 

LEAD  STRIP. 
METERS. 

OVERHEAD  EQUIPMENT, 
Railway,  Tramway,  Lig-ht, 
and  Power. 

PAPER  PINIONS. 

PAVEMENT  FRAMES  AND 

COVERS. 

PILLARS  AND  KIOSKS. 

POLE  LINE  STEEL  WORK. 

REACTANCES. 

SOLDER. 

SOLDERING  PASTE. 
SPUR  WHEELS. 
SWITCHES  (Knife). 
TOWER  WAGONS. 
WIRE, 

Aluminium, 

Brass, 

Copper, 

Cotton  Covered, 

Enamelled, 

Fuse, 

Lead, 

Phosphor  Bronze, 
Silk  Covered, 
Tin, 

Trolley  (Various). 
WELDERS  (Electric). 
WINDOW  LEAD. 


"Works : 

PRESCOT,  LANCASHIRE,  &  HELSBY,  nr.  WARRINGT8N, 

ENGLAND. 


EASTERN  AGENCIES: 

MALAY  PENINSULA,  BRITISH  BORNEO,  I       ..  UNITED    ENGINEERS,    Ltd.,   Electrical  Depaptment. 
SIAM  and  COCHIN  CHINA                I  5,  Battery  Road,  SINGAPORE. 

HONG  KONG  and  SOUTHERN  CHINA    SHEWAN,  TOMES  &  Co.,  HONG  KONG.   P.O.  Box  131  B. 

SHANGHAI  and  NORTHERN  CHINA    SCOTT,  HARDING  &  Co.,  SHANGHAI.    P.O.  Box  120. 


Aug.  12, 1920     Eastern  €ndlne<rlnd  sufplshbnt  to  CDe  London  and  China  €xpre$$.  343 


RICE  MILLS 


for  ALL  OUTPUTS. 


HULLERS. 

SEPARATORS. 
CONES. 

POLISHERS. 
SCREENS. 

GLAZERS. 
ELEVATORS 

AND 

CONVEYORS. 

ETC.  ETC. 


for  ALL  COUNTRIES. 


ENGINES. 

PUMPS. 
BOILERS. 

CHIMNEYS. 
SHAFTING. 

BELTING. 
STORES. 

ETC.  ETC. 


DOUGLAS  &  GRANT,  Ltd.,  Kirkcaldy,  Scotland. 

Cable  Address  For  h  ead  office  :  "DOUGLAS.  KIRKCALDY." 

ALSO  AT 

Ban  Mai,      75,  Merchant  St.,     P.O.  Box  14,    DOUGLAS  &  GRANT  et  Cie,  DOUGLAS  &  GRANT  et  Cie, 

BANGKOK,      RANGOON.      Thumboo  Chetty  St.,     40  &  41 ,  Quai  de  Belgique,  HAIPHONG,  TONKIN, 

SIAM.            BURMA,            MADRAS.          SAIGON,  INDO-CHINA.  INDG-CHINA. 

AND  REPRESENTED  BY 

REPRESENTATION  FOR  BRITISH  MANUFACTURERS,  LTD.,  Shanghai  and  Hankow,  CHINA. 
Messrs.  DODWELL  &  CO.,  Ltd.,  HONGKONG. 


DOOWELL  &  CO. 

Limited, 

Import  and  Export  Merchants, 

Contractors, 
Steamship  Agents, 
Insurance  Agents,  and 
Coaling  Contractors. 

Head  Office  : 

24,  ST.  MARY  AXE,  LONDON,  E.C. 

Branches  : 

CHINA  :   Hongkong,  Canton,  Foochow,  Shanghni,  and 

Hankow. 
JAPAN  :  Yokohama  and  Kobe. 
CEYLON  :  Colombo. 

U  S  A.  :  New  York  (N.Y.),  Tacoma  and  Seattle  (Waih.), 

San  Franciico  (Cal.). 
BRITISH  COLUMBIA:  Victoria  and  Vancouver. 
ARGENTINE  REPUBLIC  :  Bueno<  Aire*. 
BELGIUM  :  Antwerp. 

BARRY  &  DODWELL  Ltd.,  Chungking. 


PRATT  CHUCKS 


British  IVIanufacture. 


INDEPENDENT  4-JAW  CHUCKS 

With  Reversible  Jawi  and  Heavy  Bodies.  Double  Thrust  Bearings  to  Screws 
(lO-in.  size  and  upwards). 

STANDARD  SIZKS— 
4i,  5,  6,  8,  9,  10,  12, 14,  IS,  16,  17,  18,  20,  22,  24,  26,  28  &  30  inches  diam. 

UNIVERSAL  GEARED  SCROLL  CHUCKS 

Sall-centrine  with  three  or  (our  Jaws.    Standard  Sizes  4",  5",  6",  7t",9  '', 
lOi",  12",  15",  18'  &  21"  diam. 

2-JAW    BRASS    FINISHERS'  CHUCKS 

Universal  and  Independent.    Standard  Sizes— 5,  6,  7.^  9.  12  &  15  inches  diam. 

REVERSIBLE    FACE    PLATE  JAWS 

standard  Sizes — 6,  8,  10,  12  &  14  inches. 


Manufactured  by 


F,  Pratt 

k  Co.  Ltd. 

HALIFAX,  . ..  p,n„  HBllTax.' 

England.  Telephone:  No. 
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THE 


North  Eastern  Marine 


Engineering  Co.,  Ltd. 


WALLSEND-on-TYNE  (Head  Office)         and  at    :     SUNDERLAND,  ENGLAND. 

TELEORAMSr  "NEWS,  WALLSEND."  "NEWS.  SUNDERLAND." 


^ESIGNERS,  Builders,  and  Repairers  of  Reciprocating  and  Turbine  Engines  and  Boilers 
for  all  Glasses  of  vessels.    Manufacturers  of  Engine  Room  Auxiliary  Machinery. 

I^PECIAL  facilities  for  the  manufacture  of  Superheaters  for  Marine  Boilers,  Propeller 
Shafts  and  Forgings  in  rough  or  finished  state. 

JRON  and  Brass  Castings  of  all  kinds  and  compositions  undertaken. 

"^HE  Foundries   are   scientifically   controlled  by  Firm's   Metallurgical  Laboratory. 

ENGINES  AND  BOILERS  OR  COMPLETE  SETS  OF  MACHINERY  BUILT  FOR  EXPORT. 
FITTING  OUT  SUPERVISED  IF  REQUIRED 


London  Office  Liverpool  Office: 

22,  Billiter  Street.  London,  E.G.3  529,  Tower  Building,  Water  Street. 

Telegrams:  "NEMERIO.  FEN.  LONDON."  Telegrams:  "SKILFUL,  LIVERPOOL." 


a^Tiri  niHP  CRUDE  OIL-*"-^^' 

A  riLLIIIliO  ii";r;r.VHT!  ENGINES 


USES  SAME  OILS  AS  DIESEL  ENGINES,  ^^^■■j^^ 

NO  WATER  INJECTION.  .^^mmm^^  free. 


from  Photo  of  80.B.H.P.  FIELDING  Patent  Semi-Diesel  CRUDE  OIL  ENGINE 


FIELDING  &  PLATT,  ltd 


GLOUCESTER, 
ENGLAND. 


Contractors  to  the  British  and  Foreign  Governments. 
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Sluices  en  the  River  *dda  at  Robbiate  .near 
Milani  Italy  Soan  of  ei  h  gate  32  U.  10  >n. 
Depth  of  each    ate  30  ft.  3  in.    Lift  14  ft.  2  In. 


"STONEY "  CONTROL  SLOICES 

WITH   STOKES'   PATENT  IMPROVEMENTS. 

The  "  Free-Roller ''  or  "Stoney  Sluice  "  is  absolutely  simple  and 
reliable,  the  cost  of  upkeep  is  exceedingly  small,  and  it  will 
operate  with  certainty,  whenever  required,  against  any  head  tor 
which  it  is  designed.  It  can  be  so  protected  as  to  ensure 
successful  operation  under  ice  conditions,  in  cold  situations. 
By  its  use  the  regime  of  a  river  can,  in  times  or  flood,  be 
restored  m  a  few  minutes. 

Over  1,000 


SLUICES  ALREADY  INSTALLED, 


The 


STONEY"  SLUICE  is  in  successful  operation  in 
most  parts  of  the  world. 


Eastham  Sluices— IVIanchester  Ship  Canal. 
Span  of  each  gate.  20  tt     Depth  of  each 
gate,  ".6  ft.  Lilt  26  it. 


Specialists  in  WATER  CONTROLLING  APPARATUS 
as  applied  to  Waterworks,  Irrigation,  Tidal  Rivers, 
Water  Power  Installations,  Navigation,  Drainage. 


Soie  Makers  .- 


RANSOMES  &  RAPIER,  LIMITED 

Dept.  T., 

32,  VICTORIA  STREET,  LONDON,  S.W. 

CabI?  Address:  "SLUICE,  LONDON." 


Code:  A. B.C.,  5th  Edition. 


Jardine^  Matheson  &  Co.^ 


CHIN  A. 


LIMITED. 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 

Government  ContrsLctors. 

Purchasing  Agents  for  The  British  and  Chinese 
Corporation,  Ltd.  The  Chinese  Central  Railways,  Ltd. 

Suppliers  of  all  classes  of  Machinery,  Cotton  Mills,  Weaving 
Plants,  Electric  Power  Stations,  Railway  Material,  &c.,  &c. 

SOLE  AGENTS  IN  HONGKONG  AND  CHINA  FOR— 


Edgar  Allen  &  Co.,  Ltd. 

Axtociatfd  British  Machine  Tool  Makers,  Ltd. 
W.  &  T.  Avery,  Ltd, 
W.  J.  Bates  &  Co.,  Ltd. 
Brooks  &  Doxey,  Ltd. 

Bells  United  Asbestos  Company,  Limited 

(Shanghai  and  North  China). 
Chubb  &  Sons  Lock  &  Safe  Company,  Ltd. 

'Shanghai  and  North  China). 
Cook  &  Co. 

Hugh  Kershaw  &  Co  ,  Ltd. 
Horsfali  &  Bickham,  Ltd. 
Imperial  Light,  Ltd. 

Westinghouse 


Brak< 


Linotype  &  Machinery,  Ltd. 
Henry  Livesey,  Ltd. 
Marshall,  Sons  &  Co.,  Ltd. 
Meredith  Jones  &  Sens. 
Merryweather  &  Sons,  Ltd. 
Pulsometer  Engineering  Co.,  Ltd. 
Railway  Signal  Co.,  Ltd. 
F.  R.  Rand  &  Co.,  Ltd. 
Wm.  Simons  &  Co.,  Ltd. 
T.  &  W.  Smith,  Ltd 
J.  Stone  &  Co.,  Ltd. 
Alfred  R.  Tattersali  &  Co. 
Wilson  Brothers,  Bobbin  Co.,  Ltd. 
Co.,  Ltd. 


Illlllll 

LONDON   REPRESENTATIVES : 
Me8sr«.  MATHESON  &  CO..  Ltd.,  3.  Lombard  Street,  LONDON.  E.G. 
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FAIRFIELD  FOUNDRIES.  FAIRFIELD. 
MANCHESTER.  S.E 


Glyco  Metal  Co.  Ltd. 

 Chief  Offices  :   

8  &  9,  South  Parade 
MANCHESTER 

Telegrami:     GLY^O.  MANCHESTER.  ' 

A.B.C.  Codei,  4th  &  5th  Edition. 

and  MARCONI  CODE. 


l£         W  99  Copper  and  Nickel  Hardened  Anti-Friction 

GLYCO    BEARING  METALS 


Scientifically  Alloyed.    Every  Ingot  Alike. 
Always  the  same  Good  Quality. 

"  GLYCO  MAGNOLIA"  a  superior  White  Metal  for 
(Spec.  G.  9'8)    Bearings  up  to  200  lbs  Pressure,  and  especially 
for  SHAFTING,  PEDESTALS.  OIL  RING, 
TRAM   CAR  and  SUGAR  MACHINERY 
BEARINGS. 

"TURBO"  GLYCO  a  very  fine,  plastic  and  tough  metal 
(Spec.  G.  8-8)  for  every  type  of  ENGINE  and  MACHINE 
TOOL  BEARINGS,  contains  a  LARGE 
percentage  of  TI  We  guarantee  "TURBO- 
GLYCO  to  give  equally  satisfactory  results  as 
the  highest  priced  TIN  alloys. 


HIGH-GRADE  TIN  BASE  BABBITT  METALS 

Second  to  none  on  the  Market. 

"GLYCO  TIN  for  high-speed  Bearings  viforking  under 
(Spec.  G.  8-2)  light  and  medium  loads.     For  MOTOR  CAR. 

MOTOR  LORRY,  and  small  AEIRO  engine 
connecting  rod  Bearings.  Also  for  DYNAMO, 
MOTOR  and  high-speed  MACHINE  TOOL 
BEARINGS. 

"MARINE  GLYCO  TIN"  is  a  White  Naval  Bronze 
(Spec.  G.  7-8)  None  better  for  MARINE  ENGINE  BEAR- 
INGS, LOCOMOTIVES  and  other  heavy 
duty,  such  as  INTERNAL  COMBUSTION 
ENGINE,  CRANK-PIN  and  Bearings  working 
at  very  high  speed. 


ANTI-FRICTION 

PLASTIC  GLYCO-BRONZE  BEARINGS 

Do  not  req  iire  a  White  Metal  Liner. 

In  clean,  smooth  Castings.   To  Customers'  own  patterns  or 
drawings 

The  most  durable  Metal  for  Rolling  Mill 
and  Tube  Mill  Bearings. 

UNSURPASSED  for  Camshaft-Crankend— Piston  Pin— 
Midbearing — Front  and  Rear  Axle — Gear  Box — Motor 
and  Dynamo  Bearings  of  Steam,  Oil  and  Petrol  Engines. 


Contractors  to 
THE  ADMIRALTY,  WAR  OFFICE,  AIR  BOARD, 
AND  TO  THE 
CROWN  AGENTS  FOR  THE  COLONIES. 


STAVELEY 


COAL  AND  IRON  CO.,  LTD., 
CHESTERFIELD,  ENGLAND. 


MAKERS  of  HIGH-CLASS 

Cast  Iron  Pipes 

FOR 

WATER^  GAS,  STEAM, 
DRAINAGE, 
HYDRAULIC  POWER  Ac. 

Inches  to  72  Inches  diameter. 
In  all  lengths  and  for  all  pressures. 

ALSO  IN   METRIC  SIZES. 


GENERAL  FOUNDRY  WORK 

and  IRON  cmiNGS 


QUICK  DELIVERY 
of  "THE  COVENTRY" 
HEAVY    ROLLER  CHAINS 

We  are  in  a  position  to  deliver,  promptly.  Roller 
Driving  Chains  for  all  makes  of  commercial 
vehicles,  English  and  American  included.  The 
use  of  a  spare  chain  permits  the  original  one  to 
be  periodically  cleaned  and  oiled  without  inter- 
rupting the  daily  running  schedule,  prolonging  the 
life  of  both  chains  and  reducing  running  costs. 
Why  not  try  it  ? 

"THE  COVENTRY"  CHAIN  CO.,  LTD. 
COVENTRY  -  ENGLAND 

CABLES:  CHAINS.  COVENTRY 
CODES:  A  B  C  4th  &  5ih  EDITIONS 
WESTERN   UNION  AND  MARCONI 
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Giving  the  names,  addresses,  and  specialities  of  makers  in  the  Chinese  language. 


35 

W  H.  ALLEN.  SONS  &  CO.,  LTD., 
Queen's  Engineering  works, 
Bedford,  England. 


Mr.  &  T.  AVERY.  LTD.,  61 
Soho  Foundry, 
Birmingham,  England. 


^  ^  ^  i  'K  -i'-  .n  f_  ;?i  -/^  3- 

ti:  -^^        ^  'j^    %  H  ss 


56 

THE  BRITISH  ALUMINIUM  60., 
LTD., 

109,  Queen  Victoria  Street, 

London,  England. 

34 

EVERSHED  &  VIQNOLES,  LTD., 
Acton  Lane  Works,  Chiswick, 
bondon,  England. 


SLENFIELD  &  KENNEDY.  LTD. 

Kilmarnock,  Scotland. 


4        i3(  ^  4_    M.  f       ^  ^  .^t  % 


56 


ALFRED  GRAHAM  &  CO.,  30 
St  Andrew's  Works. 

Crotton  Park, 
London,  England. 


3a 


C.  E.  HEINKE  &  CO., 

Orange  Road, 
Bermondsey.  ENGLAND. 


RANSOMES  &  RAPIER.  LTD..  44 
32.  Victoria  Street. 

London.  England. 


<^^j^H'^^!  I^'t-'ff  ^'^^^if^;  ^z^^^^'i^  i^^ih!nM 

0i    yl  ifi  ^    ^#  a  #  ^,  t'i^4iL.^^*f 

t   All  *£  it         -i^  ;^  ig.  ^  9^     *  ^ 


'  '  44 


Sir  WILLIAM  ARROL  d  Co.^ 

Dalmarnock  Ironworks,  BRIDGETON,  GLASGOW. 

Cables:  "  TAY,  GLASGOW." 

London   Offices  :   66,   VICTORIA   STREET,   WESTMINSTER,  S.W. 

8hane>^ai  Office  :  43,  KIANQ8E  ROAD  (P.O.  Box  243).  Tel.  :  "  REBRITMAN,  SHANGHAI." 


Hydraulic  Machinery. 

Temperley  Transporters. 
Steel   Framed  Building^s. 


CRANES  Of  all  Classes. 

BRIDGES. 

structural  Steelwork. 


Orane  D«p«r«nn«nt:  PARKHEAD,  GLASGOW. 
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25 

JOHN  1.  THORNYCROFT  &  CO., 
LTD., 
10,  Crosvenor  Place, 

London,  England. 

^^^^^ 

UNITED  BRA88FOUNDERS  AND 
ENGINEERS,  LTD. 
Empress  Foundry, 

Cornbrook, 
Manchester,  Engrland. 

Mltt?JflJftJt  ^^^^ 

ViOKERS,  LTD.,  63 
Vicken  Houtt,  Broadway, 
Wflstminsttr,  London,  England. 

WOODITE  CO..  65 
Mitcham  Common, 

*urr«v.  Eneland. 

%           ^4-                               ^t.  ^  'J<.  41    /tl                      65  . 

FOR 


GAS,  WATER.  DRAINS.  HOT  WATER.  RAINWATER,  AND  SOIL  PURPOSES. 

ALSO  SPECIAL  CASTINGS  OF  ALL  DESCRIPTIONS. 

THOMAS  ALLAN  &  SONS,  LTD.. Bonlea  Foundry Jltornaby-on-Tees,  England. 


DORMAN,  LONG  &  Co.,  Ltd. 

SHANGHAI  OFFICE:   43,  Kiangse  Road  (P.O.  Box  243).  MIDDLESBROUGH. 

Tel.  Addresi :  "Rebritman,  Shanghai."  Tel.  Address  :  "Dorman,  Middlesbrough." 

CLARENCE  HOUSE,  4  CENTRAL  BUILDINGS,  WESTMINSTER,  S.W.,  &  GRANT  STREET,  SOUTH  MELBOURNE,  AUSTRALIA. 

Manufacturers  of  "SIEMENS-MARTIN" 

ENGLISH  STEEL  PLATES,  JOISTS,  ANGLES,  CHANNELS,  ROUNDS,  SQUARES,  &C.,  COMPOUND  AND  PLATE  GIRDERS, 

WROUGHT    STEEL   COLUMNS,    AND   ALL   KINDS   OF   STRUCTURAL   STEEL  WORK. 

20,000  Tons  of  JOISTS,  CHANNELS,  and  other  Sections  kept  in  Stock  at  the 
Works,    Middlesbrough ;    Nine  Elms    Lane,   London  ;    and   Melbourne,  Australia. 

ILLUSTRATED    SECTION    BOOKS    ON  APPLICATION. 

ROUNDS,  i  in.  to  2j  in.  ;  SQUARES,  i  in.  to  2i  in.;  FLATS,  ij  in.  to  2oJ  in.  ;  RAILS  up  to  lOO  lbs.  per  yard;  and 
all  sizes  of  Angles,  Channels,  Tees,  &c.,  for  Engineering,  Shipbuilding  and  Wagon  Work  ;  also  Billets,  Blooms  and  Slabs. 

GALVANISED   CORRUGATED   SHEETS   AND   ALL    DESCRIPTIONS   OF  WIRE. 


WOODITE 


33 


THE  BEST  MATERIAL  FOR 

GAUGE  GLASS  RINGS  &  STEAM  PACKINGS. 


FOR 


VALVES,  JOINT  RINGS,  PUMP  CUPS,  RAM  RINGS,  PACKING  RINGS  AND  SHEETING 

in  all  Sizes  and  Sections. 

Contractors  to  H.M.'s  Government,  Admiralty,  War  Office,  Post  Office,  Indla^fflce,  and  the  Colonial  and  Foreign  Governments. 
THE  BEST  MATERIAL  FOR  ALL  HIGH  PRESSURE,  STEAM,  OR  ELECTRICAL  INS1 ALLATIONS. 

PRICE  LIST  AND  FULL  PARTICULARS  ON  APPLICATION  TO 

WOODITE  COMPANYi  mitcham  common,  surrey,  eng. 

Agents  for  South  Africa:  GILBERT  &  CO.,  JOHANNESBURG. 

Tel.  Addreii :  "  WOODITE.  MITCHAM  " 
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F.REDDAWAY&CPIIP 


SOLE    MAKERS  OF 


CAMEL  HAIR"  BELTING 


(Registered  Trade  Mark.) 


THE  BEST  BELT  IN  THE  WORLD  FOR  GENERAL  POWER  TRANSMISSION. 


CAMELATA"  BELTING 

(Registered  Trade  Mark.) 

WATER    STEAM    AND    HEAT  PROOF 

A  Special  Belt  for  Machine  Shop  Drives. 


"SPHINCTER  GRIP "  ARMOURED  HOSE 

"HERCULES"  BRAND 

(Registered) 

FOR  ANY  PRESSURE    UP  TO 

10  TONS  PER  Square  Inch. 

Regd.  Trade  Mark.   Regd.  Trad*  Mark. 

Manufacturers  also  of 

MECHANICAL  RUBBER  GOODS  in  GENERAL 
CANVAS  HOSE  (Plain  &  Rubber  Lined), 

CALICO  PRINTERS'  BLANKETS, 
PAPER  MAKERS'  FELTS,  &c. 

■ 
■  ■ 
■ 

Talegramt  &  Cablet-  Telegrams  &  Cables— 

"  ANCHORAGE.  WoRlfei     IL     HfAO     OfPIOF*!  "ANCHORAGE. 

MANCHESTER'  WORKS    &     FIEAD    \^FFICES.  MANCHESTER." 

Pendleton,  Manchester,  England. 

London   -   -   50/51,  Lime  Street,  E.G. 

Factories: 

MOSCOW,       London,      Newark,  U.S.A. 
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QUICK  DELIVERY 

We  are  in  a  position  to  ofFer  quick  delivery  of  these 

IMPERIAL  ENGINES 

There  is  no  waiting  list,  and  the  advantages  obtained  by  accepting  this  offer  will  be  apparent 
to  every  power  user,  especially  those  whose  production  is  held  up  by  plant  limitations. 


THIS  single  cylinder  vertical  engine 
embodies  all  the  latest  improvements 
which  have  proved  so  satisfactory  in 
IMPERIAL  High  Speed  Engines  and 
is  in  great  demand  by  small-power  users. 
Specially  suitable  for  farm  and  estate 
duty,  such  as  milling,  grinding,  sawing 
and  driving  cream  separators,  chaff  cutters, 
etc.,  and  can  be  adapted  for  a  whole 
variety  of  purposes. 

It  can  be  obtained  mounted  on  a  sub- 
stantial truck  and  is  thus  easily  moved 
from  place  to  place. 


THE  ideal  lighting  equipment  for 
country  houses,  hotels,  farms,  etc. 
It  will  run  for  long  periods  without 
attention  and  is  invaluable  for  battery 
charging. 

The  power  unit  is  the  single  cylinder 
vertical  IMPERIAL  ENGINE,  des- 
cribed above. 

This  set  can  be  quickly  and  easily  in- 
stalled and  takes  up  very  little  floor 
space.  Economical  and  silent  in  opera- 
tion. 


Why  not  take  advantage  of  our  offer  of  quick 
delivery?    IMPERIAL  quality  is  unsurpassed, 

KEIGHLEY  GAS  &  OIL  ENGINE  Co.,  Ltd., 

IMPERIAL  WORKS,  KEIGHLEY,  ENGLAND. 

London    Office     -      -      Jllbion  House,  U^ew  Oxford  Street,  W.CA. 
EASTERN  REPRESENTATIVES- 

^j5=S5>^  Shanghai  and  Hankow- 

Hong  Kong—  ^ffi^         ^=5;^^  REPRESENTATION  FOR 

SHEWAN  TOMES  <5  Co.  .TifD^  i   N\  BRITISH  MFRS..  Ltd. 


P^GAS  ♦  OIL  ♦  & 


SPIRIT -engines' 
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THE  BROUGHTON  COPPER  CO., 

LIMITED, 

Copper  Smelters  and  Brass  and  Copper  Manufacturers. 


Copper,  Brass, 
and  Bronze 


TUBES 


Copper  Ingots,  Bars,  Plates,  Sheets,  etc. 
Yellow  Metal  and  Naval  Brass  Plates,  Sheets,  Rods,  etc. 
Alloys.  Electro-Coppering. 


Telegrams  : 
■COPPER  CO. 


MANCHESTER. 


Telephone  :  6907. 


Works:   MANCHESTER  and  DITTON,  near  Widnes. 
London  Office  :  6,  Broad  Street  Place,  E.C.  Glasgow  Office :  49-51,  Oswald  Street. 


NDEX  TO  ADVERTISERS. 
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Allan,  Thomas,  and  Sons,  Ltd. 

Allen,  Edgar,  and  Co.,  Ltd.  321 

Allen,  W.  H.,  Sons  and  Co.,  Ltd.  312 

Anderson-Grice,  The,  Co.,  Ltd.. 

Anglo-Chinese  Engineers'  Asso- 
ciation, Ltd.   

Arrol,  Sir  Wm.,  and  Co.,  Ltd.  ... 

Automatic  Telephone  Manufac- 
turing Co.,  Ltd  


319 
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B 

Bayliss,  Jones  and  Bayliss,  Ltd.  — 

Bentall,  E.  H..  and  Co.,  Ltd.  309 

Birch,  John,  and  Co.,  Ltd.  309 
Birmingham  Battery  and  Metal 

Co.,  Ltd   310 

Birmingham    Small    Arms  Co., 

Ltd   — 

Briggs,  W.,  and  Sons,  Ltd   324 

British  Aluminium  Co.,  Ltd.  310 

British  Electric  Transformer   Co.  309 

British  Electric  Vehicles,  Ltd.  323 
British    Everite    and  Asbesttlite 

Works,  Ltd   318 

British    Insulated    and  Helsby 

Cables,  Ltd   342 

Brooks  and  Doxey  (1920),  Ltd.  321 

Broughton  Copper  Co.,  Ltd.,  The  351 

Brown,  David,  Jun.    339 

Brown,  John,  and  Co.,  Ltd   312 


ampbell  Gas   Engine  Co.,  Ltd., 

The  — 

oehrane  and  Co.,  Ltd.    322 

Cole,  Marchent  and  Morley,  Ltd.  317 
"  Coventry  "    Chain    Co.,  Ltd., 

The    346 

Craig,  A.  F..  and  Co.,  Ltd   322 

Crichton,    Thompson    and  Co., 

Ltd.    309 

Crossley  Brot.,  Ltd   340 


Davidson  and  Co..  Ltd.  362 
Dawnsy,  A.  D.,  and  Sent,  Ltd.  320 
Darmatim  Co.,  Ltd   — 
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Dodwell  and  Co..  Ltd   343 

Dorman,  Long  and  Co.,  Ltd   348 

Douglas  and  Grant,  Ltd   343 

E 

Evershed  and  Vignolles,  Ltd   347 

F 

Fielding  and  Piatt,  Ltd.    344 

Firth,  Thos.,  and  Sons,  Ltd   314 

Fleming,    Birkby    and  Goodall, 

Ltd   317 

Foster,  W.  and  J   — 

G 

Glenfield  and  Kennedy,  Ltd   347 

Gleniffer  Motors.  Ltd   341 

Olover,  W.  T.,  and  Co.,  Ltd.  ...  — 

Glyco  Metal  Co.,  Ltd   346 

Graham,  Alfred,  and  Co   311 

Grahame-White  Co.,  Ltd.,  The...  — 

Green,  E.,  and  Son,  Ltd   — 

Greenwood  and  Batley,  Ltd.    341 

H 

Hadfields,  Ltd   338 

Hall,  J.  and  E.,  Ltd  

Hawthorn,  Leslie  and  Co..  Ltd....  310 

Heinke,  C.  E.,  and  Co   347 

Henderson,  John  M.,  and  Co. 
Henley's,     W.     T.,  Telegraph 

works  Co.,  Ltd   316 

Hingley,  N.,  and  Sons,  Ltd   311 

Hudson,  Robert,  Ltd   318 

Hudson  and  Kearns,  Ltd   318 

Hulse  and  Co.,  Ltd.    311 
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Jacks,  Wm.,  and  Co   — 

Jardine,  Matheson  and  Co.,  Ltd.  345 

K 

Kelghley  Gas  and  Oil  Engine  Co., 

Ltd,    350 

Kent,  George.  Ltd.    309 

M 

Maclaren,  Robert,  and  Co.,  Ltd.  320 

Manlove,  Alliott  and  Co.,  Ltd.  319 
Marconi    International  Code  Co., 

Ltd.  ^   — 
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Mond  Nickel  Co.,  Ltd.,  The    324 

Motor  Rail  and  Tramcar  Co.,  Ltd.  311 

N 

Norris,  Henty  and  Gardners,  Ltd.  — 

North-Eastern  Marine  Engineering  344 
P 

Paterson  Engineering  Co.,  Ltd.  .  .  309 

Pratt,  F.,  and  Co..  Ltd   343 

Pulsometer  Engineering  Co.,  Ltd.  352 

R 

Ransomes  and  Rapier,  Ltd   345 

Ransomes,   Sims    and  Jefferles, 

Ltd   314 

Reddaway,  F.,  and  Co.,  Ltd.  .  349 
Representation  for  British  Manu- 
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Reyrolle,  A.,  and  Co.,  Ltd.    — 

Robey  and  Co.,  Ltd   — 

Rose,  Downs  and  Thompson,  Ltd.  313 

S 

Sanders,  Rehders  and  Co.,  Ltd,  ..  319 
Sheepbridge  Coal  and    Iron  Co., 

Ltd.,  The    — 

Shewan,  Tomes  and  Co   316 

Shirtliff  Bros.,  Ltd   323 

Sisson,  W.,  and  Co.,  Ltd   — 

Stanton  Ironworks,  Ltd   322 

Staveley  Coal  and  Iron  Co.,  Ltd,  346 


Thorny  croft,  J. 


and  Co.,  Ltd.  348 


U 


United    Brasslounders   and  En- 
gineers, Ltd   320 


Vickers,  Ltd. 


309 


W 


Wadsworth,  Wm.,  and  Sons,  Ltd.  — 

Waygood-Otis,  Ltd.    352 

Woodite  Co.,  Ltd   348 

Wyatt,  G.  F.,  and  Co   — 


Yarrow  and  Co.,  Ltd  ..^  324 
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Heating  &  Ventilating  System 

is  a  friend  to  the  employer  and  the  employee,  for  it  supplies  the  ideal  form  of  heating 
with  ventilation.  That  means  better  work  and  more  of  it,  for  without  fresh  air  the  best 
results  cannot  be  obtained.  Let  our  engineers  investigate  your  Fan  requirements, 
whether  for  Heating  and  Ventilating — drying  of  any  material — mechanical  draft  for  your 

boilers — or  other  air  handling  problems. 

DAVIDSON  &  CO.,  LTD.,  BELFAST,  IRELAND. 


Lifts 


X'i  Hiipointment. 


54-5,  FETTER  LANE, 
LONDON,  E.C.4. 

Telephone  (night  and  day)  :  Holborn  2001 
Telegrams  :  Waygood,  Fleet,  London, 
Cablegrams  :  Waygood,  London^ 

62-3,  Lionel  Street,  BIRMINGHAM. 

Telephone  :    Central  40,  Birmingham. 
Telegrams  :    Waygood,  Birmingham. 

WORKS : 

Falmouth  Road,  LONDON,  S.E.  1. 


REPRESENTED  IN 


SHANGHAI, 
HONGKONG, 
RANGOON, 
COLOMBO, 


TOKYO, 
SINGAPORE, 
CALCUTTA. 
BOMBAY. 


)  u  m  ps 

■  Centrifugal  &  Turbine  Write  for  List  No.  694 

for  all  lifts,  of  the  Highest  Efficiency. 

Pulsometer  engineering  G?,  lit 


Office! »  11,  TOTHILL  STREET,  LONDON,  S.W. 


Works:  NINE  ELMS  IRONWORKS,  READING. 


Printed  for  the  Proprietors  by  Tb«  Avwot  Press  (L.  Upcott  Giix  &  Son.  Ltd.),  55  and  57.  Drury  Lane.  W.C.2.  aad  published  by  SisttBK 

Papem,  Ltd.,  79,  Gracecburch -street.  London,  E.C.3. 


Established  1858. 

MONTHLY   TECHNICAL  SUPPLEMENT. 


VOL.  XL— No.  9. 
New  Series. 
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GARDNER"  —  Direct  Reversing 
MARINE   TYPE    OIL  ENGINES 


H 


NORRIS,  HENTY  &  GARDNERS,  Ltd.. 
115,  Queen  Victoria  Street, 
LONDON,    E.C.4,  ENGLAND. 


J.  W.  KEW  &  CO.. 
14.  Des  Voeux  Road. 

Hongkong,  CHINA. 


urewer 

THE 

I'\Ti:ksoN  Systi:m  of 

\V A I  KR  PlJ kl PfCATION 
I'lLTkATION 
SoiTENINO 
CflLORINATIOiN 

Mas  hoen  extensively 
udopled  for  Ihc  ireaimfnt 
'if  public  (IriRkincj  .supplies 
ity  the  Kiisl.  PlutVis  fcccnily 
inslullcd  \  under  c  onstruction 
fcxcj-FD  100.000.000  Gallons  . 


f'f- R  DAY. 


ass 


W/.TLR    I'URlf  ICATION    SPECIAL  l.<iTS 


W.SISSON&CO.,LTD. 

Elmbridge  Boad, 

GLOUCESTER. 

High  Speed  Engines  &  Marine  Machinery. 


»IM.IN>f  ItINC    II..SOUIIIAMI'rON  Kovi;> 


OIL 
ENGINES 


1 


E.  H.  BENTALL&CO.,  L* 

Heybri(J«{e,  Maldon,  Essex. 


VICKERS 


LIMITED. 


Warihipt.    Mail  and  Passenger  Steamers. 
Guns  atid  tlieir  Mountings.  Armour  Plates. 
Marine  Engines  of  ail  descriptions, 
including  Turbine  and  Heavy  Oil  Engines, 
Large  Gas  Engines, 

Aeroplanes  for  Commercial  &  Military  Use. 
Flying  Boats  for  Commercial  &  Naval  Use, 
VickerS' Saunders  Flying  Boats. 
Airships.    Locomotive  Crank  Axles. 
Straight  Axles  for  Locomotives,  Carriages 
and  Wagons.  Electrical  Plant. 

High  Tensile  Steel  Tyres  ("  Australia 

Brand.  ) 

Stampings  and  Forgings  of  every 
description,     "Duralumin"  (Reitd. Trade 

Small  Tools. 
PEACE  PRODUCTS  EXHIBITS  at  the 

GRRAT  VICTORY  EXHIBITION, 
Stand  No.  151/160.  CRYSTAL  PALACE. 

VICKERS  HOUSE,  BROADWAY, 
LONDON.  S.W.  1. 


BERRY 

TRANSFORMERS 


Enquiries  Invited 

The  British  Electric 
Transformer  C9L*^ 
Haryes.MiddxXngland 


JOHN  BIRCH  &  CO.,  LTD.,    EXPORT  ENGINEERS, 

PURCBASB,  INSPKCT  AND  SHIP  MATKKIAL  AND  MACniNBRY 

Cables :  pok  I^nginerk.s  and  Contractors  abkoad. 

R-n>RAVorni.  2,  LONDON  WALL  BUILDINQS,  LONDON,  E.G. 

r/t'UKfi  Ovoraoan  AKonttt  for  Wm.  BEAROMORE  &  Co-,  Ltd.,  QlasKOW. 
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I  □  ■ 


□  ■  □ 

□  "MOND 


□ 


ft 


MOND" 


□ 


NICKEL  °. 


Analysis  998  %  Ni. 


/  NICKEL  ANODES. 
(ROLLED  AND  CAST). 
99/t00%|  NICKELSHEET&STRIP. 

NICKEL  ROD  &  WIRE. 


NICKEL  SALTS. 

(For  Nickel  Plating,  etc  ),  99/100%. 


°    COPPER  SULPHATE,  HAPLE  BRAND," 


□ 


Powder  or  Crystals,  98/99  %. 

The  IVIOND  NICKEL  Co.  Ltd. 

39,  Victoria  Street,  LONDON,  S.W.I. 


□ 
■ 
□ 
■ 
□ 
■ 
□ 
■ 
□ 
■ 
□ 


5,010  ft.  Span 


□ 


□ 


□ 


□ 


□ 


The  Little  Tennessee  River  has 
been  spanned  with  Conductors 

of 


LUMINIUM 


.  5, CIO  feet 
•    2i6  „ 
.  i.ioo  „ 

one  3-phasc 
150,000  volts 


Span  ..... 
Sag  below  lowest  support 
Highest  support  above  water  level 
Circuits  .... 
Pressure  ..... 


Conductors 

Diameter  of  Cable  . 
Diameter  of  Steel  Core 


.  22/.  15"  Aluminium 
+  37/.  125"  steel  core 

■  •  •  1:175" 
.        .        .  0.875" 


\  Write  for  our  TRANSMISSION  PAMPHLET.  \ 


THE  BRITISH  ALUMINIUM  CO.,  Ltd., 

109,  Queen  Victoria  Street,  London,  E.C,4. 


Tel  :  "  Cryolite,  Cent. 


■Phone  :  City  2fi76. 


LOCOMOTIVES 


Locomoti  e  Works  : 
FORTH  BANKS,  NEWCASTLE-ON-TYiSE. 


Of    every    description    for    Cclonial    and  Foreign 
Railways.    Patent  Locomotives,  Cranes,  Petrol 
and  Electric  Locomotives,  and  Rail  Motor 
Coaches.      Combined  Cranes  and  Tank 
Locomotives    always    in   Stock  or 
progress  for  Collieries,  Ironworks, 
Railway      Depots,  Branch 
Lines,  Contractors, 


Sliipyard  &  Dock  : 
HEBBURN-ON-TYNE. 


SHIPS. 

PASSENGER  &  CARGO  VESSELS, 
INSULATED  STEAMERS,  OIL  TANKERS, 
CRUISERS  &  TORPEDO  BOAT  DESTROYERS, 
TURBINE  &  PADDLE  STEAMERS,  ORE  CARRIERS- 
DOCKING  &  REPAIRS. 

.0-^  ENGINES. 

TURBINES  &  RECIPROCATING  ENGINES,  WATERTUBE 
Engine  Works-  CYLINDRICAL  BOILERS,  PROPELLING 

ST.  petK  NEWCASTLE.  MACHINERY  FOR  WARSHIPS  OF  ALL  KINDS. 


IMPERIAL  ENGINES 

GAS  OIL  SPIRIT 


IT  is  no  uncommon  sight  in  far-off  Colonial 
stations  to  see  native  labourers,  stripped  to  the 
waist,  tending  the  IMPERIAL  ENGINES 
that  provide  the  pov\^er  for  the  station. 

The  standard  of  reliability  of  IMPERIAL 
engines  is  so  good  that  when  once  installed  they 
can  be  run  without  skilled  attention.  They  simply 
require  occasional  cleaning  and  attention  to  the 
fuel  and  lubricants. 

The  type  illustrated  is  a  single  cylinder  horizontal 
Oil  engine,  specially  suitable  for  working  under 
Colonial  conditions. 

It  is  recommended  for  Industrial  and  electric 
driving,  and  for  all  kinds  of  estate  and  farm  duties. 

KEIGHLEY  GAS  £  OIL  ENGINE  CO.,  Ltd. 

IMPERIAL   WORKS,    KEIGHLEY,  ENGLAND. 


Londo  t    Office*  : 

Albion  House,  New  Oxford  St., 
W.C.I. 


GAS  •  OIL 


HPERlAC 


Eastern  Representatives  : 

Ifon^  Kong  :  Sliewan  Tomes  &  Co. 
Shanghai  and  Hankow: 
Kepresentaiion  for  British  Mfrs.,  Ld. 


SPIRIT  ENGIHES 


i 
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Telegrams  : 

"  Atlas,  Sheffield." 


Illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^ 

Telegrams:  = 
"  Shipyard,  Clydebank."  = 


JOHN  BROWN  &  CO 


STEEL  MANUFACTURERS,  IRONMASTERS. 
SHIPBUILDERS,  MARINE  ENGINEERS 


TYRES  &  AXLES 


for  Locomotives,  Wagons, 
Tramway  Cars,  etc. 


SPRINGS 


Spiral,  Volute,  Conical  and 
Laminated, 


FORCINGS 


for  Locomotives,  Electrical 
Motor  Traction  and  General 
Engineering  Work 

TOOL  STEELS 

"ATLAS"  Extra  and 
"ATLAS"  Self  Hard  High 
Speed  Steels. 

STEEL  CASTINGS 

of  all  kinds  up  to  2  Tons  in 
Weight. 


1    ATLAS  WORKS 
I  SHEFFIELD 

niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


SHIPBUILDING 

Passenger  and  Cargo  up  to 
the  largest  size  and  power. 

TURBINE  FORGINGS 

Drums,  Qear  Wheels,  Cylinder 
Linings  of  all  descriptions  by 
the  Hollow  Rolling  Process. 

MARINE  ENGINES 

Reciprocating  and  Turbine 
up  to  the  highest  power. 

DROP  STAMPINGS  AND 
FORGINGS 

STEAM  CHESTS 

for  Water  Tube  Boilers. 


6-  CLYDEBANK 

Nr.  GLASGOW 


6,000-TON  PRESS  AT  THE  ATLAS  WORKS. 

Illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 


"THE  ALLEN" 

Heavy  Fuel 

OIL  ENGINE 


JiCade  in   Sizes  from 
25-320  Brake  Horse  Power. 


THE  "  Allen  "  Heavy  Fuel  Oil  Engine  is  principally 
remarkable  for  its  reliability  and  simplicity, 
while  it  will  drive  either  by  means  of  a  belt  or 
direct  coupled  to  electric  generators,  pumps,  agri- 
cultural, or  other  machinery. 

The  "  Allen "  Heavy  Fuel  Oil  Engine  is  easily  and 
quickly  started,  and  will  run  for  long  periods  with  a 
minimum  of  attention. 

Made  in  sizes  from  25-320  Brake  Horse  Power. 
The  "Allen"  Heavy  Fuel  Oil  Engine  runs  equally 
well  with  Crude  Oil,  Refined  Petroleum,  Shale  or 
low  grade  and  cheap  oils. 

We  are  building  engines  for  stock  requirements 
against  which  early  deliveries  can  be  given. 


Catalogues  and  prices  on  application  to  Head  Office 

or  Eastern  Representatives  :  — 

SCOTT,  HARDING  &  Co., 

6,  Peking  Road,  Shanghai. 

J.  MORRISON  &  Co..  Ltd.. 

9,  Marunouchie  East, 

Kojimachi-Ku,  Tokyo. 

RICHARDSON.  McCABE  &  Co.,  Ltd., 

11,  Grey  Street,  Wellington,  N,Z. 

FYVIE  &  STEWART, 

Collins  Street,  Melbourne. 


I  W.  H.  ALLEN,  SONS  &  C°  L^^ 


BEDFORD,  ENGLAND. 
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View  :  Chemical  Extraction  Plant. 


CHEMICAL  SOLVENT 
OIL 

EXTRACTION  PLANT 


Complete  Installations 
furnished  to  handle  any 
or  all  Oleaginous  Seeds. 


ROSE,  DOWNS  JHOMPSONpL 


12,  Mark  Lane, 
London. 


Old  Foundry,  HULL. 


20,  Foochow  Rd., 
Shanghai. 


OIL  MILL  MACHINERY. 


OIL  EXPRESSING  MILLS 

For  all  seeds, 
any  quantity  from 
56  lbs.  per  hour. 


OIL  REFINERIES, 
OIL  FILTERS. 
OIL  BOILERS. 


NEUTRALISING. 
BLEACHING. 
AND  DEODORISING 
PLANTS. 


"  Premier  "  Cage  Presses. 
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CUTLERY  is  not  the  only  purpose  for  which  STAINLESS  STEEL  is  suitable  ; 
its  non-corrodible  properties  are  of  immense  importance  for  many  engineering  uses 
such  as  VALVES,  VALVE-RODS,  PUMP-RODS,  RAILWAY  CARRIAGE 
and  TRAMWAY  FITTINGS,  SHIPS'  FITTING,  WIRE  ROPE,  CHAINS, 
BOLTS,  RIVETS,  HINGES,  and  so  on  in  fact  the  purposes  to  which  it  can  be 
put  with  advantage  are  innumerable. 


RANSOMES,SIMSJEFFERIES,ltd 

IPSWICH,  ENGLAND. 


PORTABLES 
6  to120  B.H.P. 


MOST  SIZES 
IN 
STOCK 

OR 
PROMPT 
DELIVERY. 


ECONOMICAL 

GREAT 
RESERVE 

OF 
POWER. 


WILL 
BURN  ANY 
FUEL. 


S  T  E  A 

STILL    HOLDS    THE     KINGDOM  OF 

POWER. 
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7\  LL  communications  re  the  following 
IE  firms'  Far  Eastern  business  to  be 
addressed  to  their  joint  office,  viz, : — 

REPRESENTATION  FOR  BRITISH 
MANUFACTURERS,  LIMITED, 

43,  Kiangse  Road,  SHANGHAI. 

Cablet:  "  Rebritman,  Shanghai."  Postal  Address:  P.O.Box  243  Shanghai. 

(Resident  Engineer  and  Staff.) 

AND  AT  HANKOW. 


SIR  WM.  ARROL  &  CO.,  LTD.,  DALMARNOCK  Bridgre  Builders,  Hydraulic  Machinery  and 
IRONWORKS,  GLASGOW,  SCOTLAND.  Crane  Makers. 

BIRMINGHAM  METAL  &  MUNITIONS  CO.,  LTD.,  Brass  and  Cupro  Nickel  Cups,  &c.,  Rifle  and 
BIRMINGHAM,  ENG.  RevolverCartridgres.Q.F.  and  other  Automatic 

Gun  Cartridges. 

JOHN  BROWN  &  CO.,  LTD.,  ATLAS  WORKS,  Manufacturers  of  Armour  Plates,  Crank  Shaft- 
SHEFFIELD,  ENG.  ing",  Tyres,  Axles,  Presses,  &c. 

CALLENDERS  CABLE  &  CONSTRUCTION  CO.,  Insulated  Wires  and  Cables  for  Electrical 
LTD.,  HAMILTON  HOUSE,  VICTORIA  EMBANK.  Installations,  Teleg-raph  and  Telephone 
MENT,  LONDON,  ENG.  Work,  &c. 

COCHRANE  &  CO.,  LTD.,  MIDDLESBROUGH,  Cast  Iron  Pipes  and  Connections  for  Gas,  Water, 
ENG.  Steam,  Sewag-e,  and  Hydraulic  purposes,  &c. 

DORMAN,  LONG  &  CO.,  LTD.,  MIDDLES.  Structural  Steel  Work  of  all  descriptions, 
BROUGH,  ENG.  Galvanised  Steel  Wire,  Steel  Plates,  Joists, 

Ang-les,  &c. 

DOUGLAS    &    GRANT,     LTD.,     DUNNIKIER  Rice  Mill  Machinery. 

FOUNDRY,  KIRKCALDY,  SCOTLAND. 
THOS.  FIRTH  &  SONS,  LTD.,  NORFOLK  WORKS,  High  Speed  Steel,  Steel  Castings  and  Forging-s, 

SHEFFIELD,  ENG.  Projectiles,  Engineers'  Small  Tools  in  High 

Speed  Steel,  Files,  Edge  Tools,  &c. 

FLEMING,  BIRKBY  &  GOODALL,  LTD.,  HALIFAX,  Leather  and  Textile  Machine  Belting,  Suction 
ENG.  and  Canvas  Hose,  &c. 

J.  &  E.  HALL,  LTD.,  DARTFORD  IRONWORKS,  Refrigerating  Machinery  and  Commercial 
KENT,  ENG.  Motor  Vehicles. 

R.  &  W.  HAWTHORN,  LESLIE  &  CO.,  LTD.,  ST.  Locomotives,  Marine  Engines  and  Boilers,  Light 
PETER'S  WORKS,  NEWCASTLE-ON-TYNE,  ENG.     Cruisers,    Destroyers,    Passenger  Vessels, 

Floating  Docks,  &c. 

ROBT.  HUDSON,  LTD.,  GILDERSOME  FOUNDRY,  Portable  Railway  Plant,  Goods  Wagons,  Trucks, 

NR.  LEEDS,  ENG.  Tubs,  Barrows,  &c. 

HULSE  &  CO.,  LTD.,  ORDSAL  WORKS,  SALFORD,  Lathes  and  Machines  used  in  the  manufacture 

MANCHESTER,  ENG.  of  Heavy  Ordnance,  Armour  Plates,  Marine 

Turbines,  and  for  Railway  Work. 

WILLIAM  HUNT*  SONS,  THE  BRADES,  Shovels,  Spades,  Pickaxes  and  Tools. 
LTD.,  BRADES  STEEL  WORKS,  NR.  BIR- 
MINGHAM, ENG. 

KEIGHLEYGAS&  OILENGINE  CO.,  KEIGHLEY,  Vertical  and  Horizontal  Gas,  Oil,  and  Petrol 
ENG.  Engines  and  Suction  Producer  Gas  Plants. 

A.  RANSOME  &  CO.,  LTD.,  STANLEY  WORKS,  Wood  Working  Machinery. 

NEWARK-ON  TRENT,  ENG. 
RANSOME  VERMEHR  MACHINERY  CO.,  3,  CEN-  Concrete  Mixers,  Steel  Piling,  Pile  Drivers, 

TRAL  BUILDINGS,   WESTMINSTER,  LONDON,      Road  Making  Plant,  &c. 

ENG. 

SIMON-CARVES,  LTD.,  20,  MOUNT  STREET,  Coke  Ovens  with  By-Product  Recovery,Chemical 
MANCHESTER,  ENG.  and  Acid  Plants,  Coal  Washers  and  Convey- 

ors, Glass  Works,  Ferro-Concrete  Work,  &c. 

London  Office  :  8,  The  Sanctuary,  Westminster,  S.W.  1. 

Cabkfi  "  REBRITMAN.  LONDON."  Telephone  No.  :  VICTORIA  5466. 
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Shewan,  Tomes  &  Co 

ESTABLISHED   1891.  CABLES:  "  KEECHONG." 

Head  Office  :    HONG  KONG. 


iiilllilllll 


llllllllllllillllllllllllllllllillli 


Engineers  and  Contractors. 

Engineering    Plant,    Constructional  Steelwork, 
Tools,  Electric  Lighting  and  Power,  Electrical 
Sundries,   Gas  and  Oil  Engines,  Compressors, 
Turbines,  etc.      .      -      .  ^ 

illillilllllllllllllillllllllllllilllllllllllllllllllllllllllllliilillillllllllllllllllllllllh 

BRANCHES : 

CANTON.  YUNNANFU. 
SHANGHAL  TIENTSIN. 
KOBE.  NEW  YORK. 

LONDON  :  32.  LIME  STREET,  E.G.  3. 


CABLES 


::  For  the  :: 
transmission  of 
Electrical  Energy 
for  any  purpose 


Laying  H  E-N  LE-Y  Gables  at  KIOTO,  JAPAN. 

*y^E  undertake  the  complete  installation  of 

Electric  Supply  Mains 

in  any  accessible  part  ot  the  world,  or  we  supply 
Electric  Cables,  small  or  large,  for  our  customers 
to  erect  themselves. 

We    supply  electric  wires    ot   all   sizes,  but  we  do 

not  carry  out  wiring  installations. 

Mention  this  journal  and  ask  for  catalogues. 


W.  T.  H  enley's 
Telegraph  Works 

Co.,  Ltd., 

Blomfield  Street, 
London,   E.G.  2. 
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ANDERSON 


CRANES 

Overhead  Travelling'.  Loco.  Derrick. 
Electric— Steam— Hand. 


Wherever  an  ANDERSON  CRANK  is 
inslalled,  transport  is  conducted  with  un- 
failing efficiency.  The  massive  strength — 
scientific  balance — and  positive  engineer- 
ing accuracy  make  the  ANDERSON  a 
sound  investment. 

Write  for  full  Illustrated  Catalogue,  showing  all  the 
world-famous  Anderson  models. 


STONE  AND  MARBLE  WORKING 
MACHINERY. 


Many   years  of  cl"-i.:  backed  by 

exacting  tests  land  experiments — have 
raised  the  reputation  for  efficiency  and 
economy  of  ANDERSON  Stone  and  Marble 
Working  Machinery  to  a  position  of  leader- 
ship in  tlie  industry. 

hn:jutnes  are  invited  on  any  Stone  Working  Machinery 
pri, position — and  full  Catalogue  of  all  models  is  free  on 
request. 


The  ANDERSON-CRICE  CO.,  Ltd., 


Taymouth  Engineering  Works, 
CARNOUSTIE,       -  SCOTLAND. 
(Formerly   QEO.  ANDERSON   &  CO.,  Ltd.). 

London  Office     QUEEN   ANNE'S  CHAMBERS,  TOTHILL  STREET,  WESTMINSTER. 


"TEON  "  is  the  original  "ALL  BRITISH  " 
HEAT,  STEAM  &  WATERPROOF  BELT. 

"TEON''    fabric    is   the  strongest 
Cotton   Duck,    impregnated  and 
welded  in  plies  under  heavy 
hydraulic  pressure. 


"TEON"  is  copper 
sewn  (except 
3  ply). 


Telegrams : 
REDBRITMAN, 

SHANGHAI." 


Shanghai  Office  : 

43,  Kiangse  Road 

Uritish  I'.O.  Box  243). 


ACID  & 
CHEMICAL 
RESISTING. 


"Teon"  Belting. 


Fleming,  Birkby  &  Goodall,  Ltd.^ 
HALIFAX,  ENG. 
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F^o  o  f  in^  the  Wo  rid 


All  over   the  World 

the  need  for  better  buildings  of  every 
kind  is  being  met  by  EVE.RITE  and 
ASBESTILITE  Asbestos-Cement 
Building  Materials  of  British  Manufacture. 
Being  easily  and  cheaply  worked  they  are 
in  great  demand  everywhere,  and  are 
thoroughly  dependable  in  all  climates. 
Let  us  quote  you  for 

BRITISH  MADE 

Everite  &  Asbestilite 

Asbestos-Cement  Building  Materials 

CORRUGATED  SHEETS 

FLAT  SHEETS— SLATES— TILES 

For  all  Building  purposes. 

These  two  materials  meet 
every  building  purpose  — 
interior  and  exterior,  above 
ground  and  below  ground; 
roofs  and  walls,  ceilings  and 
partitions.  They  each  give 
everlas'ing  wear  and  are 
immune  from  upkeep  costs 
and  depreciation  charges. 
Both  are  positively  and 
always  fi;e- proof  and 
weather-proof;  proof 
against  acids  and  chemical 
fumes  ;  non  -  conductive  ; 
immune  from  condensation, 
and  perfectly  insulating. 

Unrestricted  supplies  available. 

[lias  rated  Cat  ilogues,  Quotations,  Samoles, 
and  full  particulars  from  Sole  Manufac'.urers  : 

British  Everite  &  Asbestilite  Works, 

 Ltd.,  

29,  PETER  STREET,  MANCHESTER,  England. 

'Phone:  Cables: 
7790  City,  Manchester       Everite,  Manchester." — All  Codes. 


SECllKlT^  '  ii.  lee>ge:r. 


HUPS  onHkearms 

CI3  i»^tiMj:^Mtt.J!7J,ij:yi«.;..^Ni.iw.»».!.».;.yjjr.itMc«Hi  cp 
Hatrifeld  StTe<2t:  -^UDrks.  Stamfbrd  Street: 
LONDON.  SEi  ^ 


LIGHT  RAILWAYS 

POINTS  &  CROSSINGS 
TURNTABLES 
TIPPING  WAGONS 
COLLIERY  TRUCKS 
SUGAR-CANE  WAGONS 
SMALL  LOCOMOTIVES 


C.  769.  — DOUBLE  SIDE  TIP  WAGON. 

ROBERT  HUDSON  LTD. 

Gildersome  Foundry,  near  LEEDS. 

Tel.  Address  :  "Raletrui,  Leeds.' 

Shanghai  OfiBce :  43,  Kiangse  Road  ( P.O.  Box  243 ) . 

Tel.  Address  :  "  Rebrltman.  Shanghai.' 
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MANLOVE'S 
OIL  MILL  MACHINERY 


Complete  and 
Up  -  to  -  Date 
I  nstal  lations 
for  treatment 
of  all  varieties 

of 

Seed    or  Nut. 

AMGLO-AMERICAN  SYSTEM. 

CAGE  PRESS  SYSTEM. 
REFINING  AND  DEODORISING 
PLANTS  FOR  EDIBLE  OILS, 
FILTER  PRESSES  FOR  ALL 
PURPOSES, 


Illustration  shows 
Standard  Cage  Press. 

Write  for 
List  S.456. 


MANLOVE,  ALLIOTT  &  CO., 

BLOOMSGROVE  WORKS. 

NOTTINGHAM,  Eng^land. 


LTD. 


SANDERS,  REHDERS 

&  CO.,  Ltd. 
London  &  Manchester. 


MAKERS  and   SOLE   SUPPLIERS  of 
THE  WELL  KNOWN    •  SARCO 

Fuel  Economy  Instruments 

INDICATING  AND  RECORDING. 


CO:,  RECORDERS. 
STEAM  METERS. 
WATER  METERS. 
DRAUGHT  GAUGES. 
PRESSURE  GAUGES. 


GAS  CALORIMETERS. 
COAL  CALORIMETERS 
PfROMETERS, 
THERMOGRAPHS, 
STEAM  TRAPS,  &C. 


As  Supplied  to 

H.M.  NAVAL  YARDS. 
AIRCRAFT  and  MUNITION  FACTORIES, 
STEEL  and  IRON  WORKS, 
COLLIERIES,  CHEMICAL. 
ELECTRIC  LIGHT  and  GAS  WORKS 
In  all  Countries. 


Also  BUYERS  and  SHIPPERS  of   many  years- 
experience  of  all  kinds  of  Machinery,  Planl,  Tool«, 
Accessories  and  Mill  Supplies  in  general. 


0^ 


JO 


I 


DERMATINE  C9  UP 

NEATE  ST.,  LONDON,  S.E.5. 

T<:l. phone  :  Teleeramt  : 

Hop:  31.  "Dermaiine.  London," 
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FIVE   WORKS-OVER    3,000  EMPLOYEES. 

UNITED  BRASSFOUNDERS  and  ENGINEERS  LTD., 

Empress    Foundry,    Cornbrook,    MANCHESTER,  England 

Represented  in  China  and  French  Indo-China  by  the  Anglo-Chinese 
Engineers'  Association,  Ltd.,  Peking. 

Specialists  in  the  manufacture 

GUN  METAL &BRASS  VALVES&  COCKS. 
STEAM,  WATER  AND  COMPRESSED 
AIR    FITTINGS  GENERALLY. 
CAST  IRON  STOP  and  SLUICE  VALVES. 

SEMI-ROTARY  PUMPS. 
EXTRUDED  BRASS  AND  BRONZE  BARS. 
BRASS  BOLTS  AND  NUTS,  STUDS  AND 
GENERAL  TURNED  WORK  FROM 
THE  BAR. 
CAST  AND  MALLEABLE  IRON  COCKS 
AND  PIPE  FITTINGS. 
PRESSURE   AND  VACUUM  GAUGES. 
INJECTORS  and   GENERAL  JET 
APPLIANCES. 
ENGINE  GOVERNORS  (Pickering,  Proell, 

and  other  types). 
SPRAYING    MACHINES    for  Insecticides 
and  Limewashing. 
COPPERSMITHS'  WORK. 
"STELLA"  BRAND  ALLOYS, 
MANGANESE    COPPER,  SILICON 
COPPER,    FERRO    ZINC,  PHOSPHOR, 
COPPER,  AND  TIN,  etc. 

"UBEL"  SERVICE. 

If  you  are  interested  in  any  op  all  of  the  lines  mentioned 
and  are  In  a  position  to  take  a  hand  in  the  energetic  distri- 
bution of  the  same,  please  communicate  with  us  NOW  to 
our  Head  Office  at  above  address. 


t 


Stocks  of 

British  Standard 
Sections  in 
Joists,  Cliannels, 
Angles,  Tees, 
Flats,  etc. 


EXPERIENCE. 

EXPERIENCE  can  never  be 
bought  readj'-tnade — it  is  the 
product  alone  of  long  endeavour 
and  constant  desire  to  do  better. 
In  its  application  Experience 
means  satisfaction  in  the  quickest 
possible  time  at  the  lowest  possible 
price  consistent  with  a  high  degree 
of  quality  and  design,  workman- 
ship and  material.  On  these 
grounds  our  experience  should 
iTiterest  von. 


t 


FACTORIES 

From  Stock  Materials. 

We  are  willing  to  prepare  designs  to  your 
requirements  and  submit  them  free  of 
charge.  Our  section  book  free  on  application. 


ARCHIBALD  D.  DAWNAY  &  SONS,  Ltd. 


STEELWORKS  ROAD.  BATTERSEA,  S.W.  11. 
Telephones  :    Battersea  1094  1 3  lines)    ::    Cardiff  2557. 


And  at  EAST  MOORS.  CARDIFF. 
Te'egrams  :   "  Dawnay,  Battsquare,  London."    ::    "  Dawnay,  Cardiff." 


Illllllllllll 


llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
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CAST 

IRON 

PIPES 

SPECIAL  CONNECTIONS. 
ALSO 

COLUMNS,  TANK  PLATES 

AND 

ALL  KINDS  OF  GENERAL  CASTINGS 

Mk    ■       ■  SXZX3S, 

H       I  FRXSSSXTRJESS, 

Cochrane  &  c _  L. 

(Cochrane  Grove  branch), 

Ormestoy  Iron  Worlds, 

Middlesbrough-on-Tees^  ENGLAND. 

CaJsles:  "COCHRANE  GROVE,"  MIDDLESBROUGH   or  LONDON. 
Shanghai  Office  :  43,  Kiangrse  Road,   P.O.  Box  243.  Cables  :     Rebritman,  Shanghai." 
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EcfoarAilen  News 


Are  you  interested  in — 


S/ft-/  and  the  Permancjit  Way  Engineer 
Heat-  Treatment  of  Carbon  Tool  Steels. 
Steel  Problems  Investioated. 
Saving  Money  on  Motor  Car  Steels. 
Saving  j,ooo  lbs.  of  Coal  daily. 


These  are  a  few  of  the  subjects  discussed  in  the  sixth 


number  of  the 


EdgarAllen  New 


a  new  Steel  and    Engineering    Journal   published  by 
Edgar  Allen  &  Co.,  Ltd.,  for  the  benefit  of  Steel  users. 
In  addition  to  the  articles  enumerated  above,  this  issue  contains  selected  technical 
notes  culled  from  the  World's  Press,  and  other 
interesting  matter.    See  that  )ou  are  on  the 
maili.ir:;  list  for  this  publication,  which  will  be 
setft  post  free  regularly,  if  the  Request  Form 
below  is  filled  in  or  mentioned. 


Edgar  Allen  &  Co.  Limited 

^    I  in  pe rial"^'l"LliL   Works,   ShcflieliL  I 


Edgar  Allen  &  Co. Limited 


Phase  put  me  mi  your  free  mailing  list  for 
the  Edsrar  Allen  News. 


Name  

Finn   

Address 


BROOKS  &  DOXEY 


(1920) 


MANCHESTER,  ENGLAND. 


AGENTS  — 

CHINA    JARDINE,   MATHESON   &  CO.,   LTD.,  Shanghai. 


JAPAN— SUZUKI  &  CO.,  Kobe. 


Makers  of 
Complete 
Installations 
of 

Machinery 
for  the 
Spinning, 
Winding,  & 
Doubling 
of  Cotton. 


ThroaU  Extractor  with  Automatic  Food' 
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DODWELL  &  CO. 

Limited, 

Import  and  Export  Merchants, 

Contractors, 
Steamship  Agents, 
Insurance  Agents,  and 
Coaling  Contractors. 


Head  Office  : 

24,  ST.  MARY  AXE,  LONDON,  E.G. 

Branches : 

CHINA  :  Hongkong,  Canton,  Foochow,  Shanghai,  and 

Hankow. 
JAPAN  :  Yokohama  and  Kobe. 
CEYLON:  Colombo. 

U.S.A.  :  New  York  (N.Y.),  Tacoma  and  Seattle  (Wash.), 

San  Francisco  (Cal.). 
BRITISH  COLUMBIA:  Victoria  and  Vancouver. 
ARGENTINE  REPUBLIC  :  Buenos  Aires. 
BELGIUM  :  Antwerp. 


BARRY  &  DODWELL  Ltd.,  Chungking. 


r ,  

i    A  preparation  of  selected  natural  Bitumens  in 
•    fluid  form,  applied  like  ordinary  paint  to  all 
:    iron  and  steel  work,  and  possessed  of  remark- 
able lasting  properties. 

Supplied  in  4  cwt.  casks  and  I  cwt.  drums. 
Send  for  samples  and  prices. 


W.  BRIGGS  &  SONS,  Ltd. 

Bitumen  Specialists.  DUNDEE, 
SCOTLAND. 

Cai/es  —  Codes — 

"  Cement,  Dundee."  A  B  C,  Scolts,  Marconi. 


C.  M.  &  M.  SPECIALITIES: 

CENTRAL  EXHAUST  AND  HEAT  EXTRACTION  STEAM  ENGINES 

with  Piston  Drop  Valves,  forced  lubrication  to  all  working  parts  and  Patent  Combined  Drain 
Exhaust  and  Relief  Valves  allowing  of  Exhaust  to  vacuum  and  atmosphere  in  the  same  Engine 
under  the  most  economical  conditions 

DIESEL   OIL   ENGINES  from  50  B.H.P.  upwards. 

CONDENSING   PLANTS    '^P  to  any  capacity   and  supplied  with    reciprocating  or 

Rotary  Air  Pumps,  also  steam  jet  Air  Extraction. 

COMPLETE  POWER  INSTALLATIONS. 

Jl/ajf  we  send  you  ftirthei-  partinilais  f 


C.  M.  &  M.  650  I.H.P.  Cenlral  Exhauft  Steam  Engine. 
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THE  BIRMINGHAM 
BATTERY  &  METAL  CO..  LTD., 


MAN'JPACTURERS  OF 


BRASS  &  COPPER  TUBES 

(SEAMLESS  AND  BRAZED) 
For  Locomotive,  Marine  and  otiier  Purooses. 


BRASS  SURFACE  CONDENSER 
TLBES. 

Brass  and  Copper  Sheets,  Wire  and  Rods,  Yellow 
Metal  Sheets  and  Rods,  Brazing  Solder,  Yellow 
Metal  and   Naval  Brass  Condenser  Plates,  etc. 


Selly  Oak,  Birmingham. 

Telegrams  :  "BATTERY,  SELLY  OAK." 


PRATT  CHUCKS 


British  Manufacture. 


INDEPENDENT  4-JAW  CHUCKS 

With  Reversible  Jawi  and  Heavy  Bodies.  Cojble  Thrust  Bearings  to  Screws 
(13-in.  size  and  upwards). 

s'l  AND.vRD  SIZKS— 
4|,  5,  6,  8,  9,  10,  12. 14,  15.  16,  17,  18,  20,  22,  24,  26,  28  &  30  inches  diam. 

UNIVERSAL  GEARED  SCROLL  CHUCKS 

Silt-can Irin;  with  three  or  lOir  jaws.    Standard  Sizss  4",  5".  6',  7t",9", 
lOi  ',  12',  15',  tS"  &  21"  diam 

2.JAW    BRASS    FINISHERS'  CHUCKS 

Universaland  Independent.    Standard  Sizes— 5,  6,  7.^,  9  12  &  15  inches  diam. 

REVERSIBLE    FACE    PLATE  JAWS 

standard  Sizes — 6,  8,  10,  12  &  14  Inches, 


ManufactureJ  by 


F.  Pratt 

k  Co.  Ltd, 


HALIFAX,  ^g,ggj.^^3 . ..  p,att_  Halifax.' 
England.  Telephone:  Mo.  IBI. 


Economise  in  Shipping  and  Save  Freight 

BY  BALING  YOUR  GOODS  TIGHTLY  IN  A 


BIJOLI"  PRESS 


BnlinC  Press  for  Flax,  Sisal,  and  sim.lar  Fibres  to  give  Maximum  Density  Permissible. 

Why  ship  things  such  as  Sheet  Rubber,  Hides,  Bark,  etc.,  loosely  packed 
when    If  properly  pressed,  you  can  save  at  least  half  your  freight. 

::    WRl'lP.  TO 

Shirtliff  Bros.,  Ltd.,  Letchworth,  Herts,  England 
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Makers  and  Designers  of 
all  types  of  Excavators, 
Cranes,  Pile  Drivers, 
Winches  and  general  Con- 
tractors' Plant. 

Several    Foreign  and 
COLONIAL  Agents  Wanted. 


CANTILEVER 
PILE  DKIVER. 


CRANE    WITH  GRAB 
ATTACHMENTS. 


Machines  always  in  Stock 
or   in  advanced  progress, 
specially  designed  for  eco- 
nomical Shipment. 


SN'ALL,  HAILLESS  E.\(;a\ ATOii. 


WHITAKERS  (Engineers),  Ltd., 

HORSFORTH,    LEEDS,  ENGLAND. 

Telegrams  :   EXCAVATOR,  LEEDS.  Code— 5th  Edition  A.B.C. 


r 
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STERN  WHEEL  STEAMER 

built  by 

YARROW  &  CO.,  L™,  Glasgow, 

(formerly  of  Poplar,  London). 

Yarrows,  Limited,  of  Victoria,  British  Columbia,  Shipbuilders,  Ship  Repairers  and  Engineers, 
are  associated  with  Yarrow  &  Co.,  Ltd.,  Glasgow. 


The  above  reprcni^  a  shattuif  draught  Slernwhecl  Steamer,  length  130  ft.,  beam  3/  ft., 
rdmu^ht  3  ft.  when  carrying  I  10  tons. 

Messrs.   YARROW  construct  fast  Passenger  and  Commercial   Vessels,    Shallow  Draught 
Steamers,  Tugs,  &c.,  propelled  by  Sternwheels,  Side  Wheels,  or  Screws  working 
in  Tunnels  fitted  with  Yarrow's  Patent  Hinged  Flap. 
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NOTES   AND  COMMENTS. 


The  British  Association  for  the  Arlvanrement  of 
Science   has   concluded  a  verv'   sucressfiil  annual 
meetin^r  at  Cardiff,  over  thirteen  hundred  memhers 
attending.    Certain  of  the  papers 
THE  are  of  practical  value  to  eiifjineer- 

BRITI8H  .  /•   11  -11 

ASSOCIATION.  inf?,  and  a  summar\-  ot  these  will 
appear  in  the  next  issue  oF  this 
journal.  Prohahlv  ihrou<?h  pressure  on  space,  the 
technical  iournals  this  rear  appear  \o  have  con- 
densed theirreports  of  the  lectures  rather  drasticall v. 
This  is  to  he  reirretted,  hecause  only  in  the  tech- 
nical press  is  such  matter  properly  handled.  Speak- 
in;;  to  a  well-known  cnfrinccr  in  London  rocently,  he 
assured  us  that  manufacturers  set  liitle  store  hv 
technical  lectures,  hut  we  should  he  sorry  to  take 
this  as  a  considered  opinion.  We  have  always 
found  that  those  concerned  in  anv  particular  hranch 
of  enffineerinfr  aporeciale  literature  dealing-  with 
such  branch.  Be  this  as  it  may.  the  advice  lo  prive 
closer  study  to  technical  literature  is  sound,  and 
never  more  so  than  when  offered  to  students  and 
youn^  encrineers.  At  a  meeting  of  the  (renerol  Com- 
mittee of  the  British  Association.  Sir  T.  E.  Thorne, 
ff.rmerly  Principal  of  the  Government  T-ahoratories. 
Emeritus  Prf)fessor  of  Cliemistrv  in  the  Tmr>erial 
Colleo'e  of  Science  and  Technology,  was  anpointcd 
President  of  the  Association  for  the  Edinhur<Th 
meetinfr  next  year.  Sir  Daniel  TTall.  Minister  of 
Xrrr culture  and  Fisheries,  and  "Dr.  P.  Chalmers 
■Vritchell  were  added  to  the  Council  of  the  Associa- 
tion Tn  102?  th*-  meetinc  will  he  held  .it  Hull. 
Professors  TT.  F.  Turner  ('Oxford')  and  T.  Myres 
''Oxford)  were  re-apnoin ted  rreneral  serretaries  ^  Sir 
riiarles  Parsons  ('ex-President)  was_  appointed 
trustee   in  room  of  the  latp  T/ord  Paylei^fh. 


While  America  views  with  conccm  the  prospects 
of  her  ^]>\r)u\rt<:  industry,  representative  shipninj;' 
men.  '-hiphuilders  and  others  foremost  in  American 
industrial    circles   are    of  opinion 
AMERICA        tliat  trade  with  the  Far  East  will 
r^R  EiTsT.       continue  to  ^row.    Tt  is  estinnated 
that  with  the  drop  in  the  value  of 
wilver  there  will  l>e  more  of  a  demand  for  Chinese 
products   in    the   TTnited    States   and   a  resultant 
shrinkage  in  the  demand  for  American  products, 
althfMi^h  it  is  expected  that  the  cry  for  American 
machinery    will  continue   stronjf.     Japan,   in  the 


throes  of  reconstruction,  due  to  the  war-time  period 
of  inflation,  is  expected  to  settle  down.  It  is  i>ointed 
out  that  there  was  no  vast  inflation  in  China  during 
tlie  war,  and  prices  did  not  ascend  as  in  other 
countries.  The  formation  of  the  new  consortium 
ill  China  will,  it  is  believed,  enable  municipalities 
and  the  (xovernment  to  enter  upon  much  betterment 
work,  and  that  the  endeavours  of  the  Cabinet  will 
do  much  to  stabilise  conditions.  Contrary  to  popu- 
lar belief,  the  Chinese  have  plenty  of  money,  and 
there  sliould  be  an  excellent  opportunity  for  Ameri- 
can companies  to  swell  the  volume  of  their  business 
in  the  Far  East,  where  the  principal  demand  is  for 
machinery.  Whilst  Japan  is  passing  through  the 
stage  of  readjustment,  the  Government  is  compli- 
mented on  the  adroit  manner  in  which  it  handled 
the  situation  when  the  country  was  threatened  with 
a  financial  ])anic.  In  counting  upon  development 
in  the  Far  East  we  believe  that  America  is  building 
on  a  good  foundation.  In  the  meantime,  the  doubt- 
fu'l  outlook  for  American  shipping  is  largely  due 
to  a  subnormal  production  by  the  various  industries 
tlu-oucjhout  the  world ;  also  to  the  lack  of  aid 
America  is  giving  to  other  nations  to  peimit  them 
to  buy  commodities  and  supplies  in  the  TTnited 
States.  To  no  slight  extent  the  betterment  of  the 
position  is  under  American  control,  and  at  length 
this  fact  is  being  realised  by  those  who  are  most 
concerned. 


Working  in  certain  respects  in  co-operation  with 
the  British  Cotton-Growing  Association,  the  Empire 
Cotton-Growing  Committee  recently  put  forward 
a  number  of  important  proposals 
EMPIRE  relative  to  work  and  organisation. 
COTTON.  Endeavours  will  be  made  to  co- 
ordinate various  activities  for 
cotton-growing  within  the  Empire,  and  to  provide 
up-to-date  information  for  commercial  concerns 
engaged  in  the  industry.  The  proposals  concern 
the  establishment  abroad  of  cotton-growing  re- 
search stations  and  the  training  of  men  for  the 
various  agricultural  services  entailed  in  cotton 
cultivation.  The  appointment  of  four  Travelling 
Commissioners  is  proposed.  The  Committee's  plans 
include  the  valuing  of  cottons  and  keeping  in  toucli 
with  all  markets;  where  advisable,  guaranteeing 
juices  to  growers;  taking  the  necessary  measures  to 
secure  to  growers  better  prices  for  better  cotton; 
where  desired,  ginning  and  marketing  cotton  ; 
spending  money  on  the  promotion  of  the  growing 
of  cotton  as  compared  with  other  gvouns.  The  whole 
of  the  central  work  will  be  controlled  by  a  General 
Director,  assisted  by  a  staff,  and  the  total  cost 
of  such  administration  is  estimated  nt  £25.^00 
a  year.  TJesenrch  and  other  work  abroad  will 
probably  cost  £20.000  per  annum.  Importance  is 
attadied  to  the  nuestion  of  supplementing  the  staffs 
of  local  agricultural  departments  in  order  to 
obtain  special  attention  for  cotton,  and  for  this  pur- 
pose it  is  estimated  that  it  will  be  necessary 
to  provide  a  staff  of  ninety  men.  Altogether,  the 
Committee  is  of  opinion  that  an  income  of  about 
€200,000  ouo-ht  to  be  assured.  This  would  include 
a  £?enerous  allowance  for  professorships  and  lecture- 
ships, hut  probably  insufficient  for  the  expenses 
of  the  commercial  section. 


Although    during   recent    years  many  additions 
have  been  made   to   banking    facilities  in  the  Far 
East,  it  is  hy  no   means   equally  certain  that  such 
increased  facilities  are  beinc  turned 
INDUSTRY'S  advantage.     If  such 

*P"ance.  be  the  case — and  accounts  that 
reach  us  suggest  that  it  is  -then 
a  serious  handicap  may  be  imposed  on  trade  develop- 
ment. A  network  of  banks,  spread  over  industrial 
and  commercial  centres,  provides  an  invaluable 
chain  of  communication.  Tt  is  essential,  however, 
that  those  directing  such  an  organisation  should  be 
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influenced,  as  far  as  possible,  by  an  impartial  and 
broad-minded  spirit.  Hesitation  sliown  in  ado])t- 
ingf  such  an  attitude,  and  the  disinclination  of 
foreif^-n  financiers  to  invest  their  cai)ital  to  any 
extent  iji  Far  Eastern  eiiterprises,  does  not  escape 
attention  in  tin's  ])a7't  of  tlie  world.  ( 'onijjarisons 
between  tlie  accommodation  ofl'ered  in  tliese  i-espects 
by  various  nations  are  apt  to  be  drawn,  and  have  a 
dire(tt  effect  on  trade  ex])ansion.  Tn  the  ])ast  (ierman 
financial  institutions  pushed  tlie  policy  of  credit  to 
excess.  The  method  was  unsound,  but  it  certainly 
had  the  merit  of  steerino-  Far  Eastern  business  into 
German  channels,  and  even  to-day  the  facilities 
thereby  afforded  are  not  forg-otten.  It  is  easy  to  en- 
in  the  other  extreme  to  that  in  which  Gennan  prac- 
tice was  at  fault  and  thereby  prejudice  trade. 
America  is  finding  this  the  case  to-day  in  her  South 
American  markets,  and  the  more  generous  policv 
America  is  now  ado])ting-  in  foreign  countries  will 
i^arieatly  strengthen  her  interests  abroad.  British 
bankers  are  emerging  splendi<lly  from  the  strain  war 
conditions  imposed  npon  them.  They  are  well 
placed  for  g-ranting-  facilities  in  the  Far  East  and 
materially  to  assist  Anglo-Oriental  commer<'e.  The 
arg'ument  British  interests  now  put  forwar<l,  thai 
bankers  should,  wherever  possible,  lend  their  ener- 
g'ies  and  resources  to  developing  and  stabilising  such 
commerce,  assuredly  repivsents  a  sound  business 
policy. 


We  are  fflad  to  see  that  interest  in  the  movement 
for  providing  training  in  British  workshops,  labora- 
tories, and  technical    institutions    for  engineering 

students  from  overseas  does  not 
^"roR^cmNMlT'^  ^veaken.  Quite  the  reverse.  Tt  is 
•TUDENTs.       Tio^'    Very    clearlv    realised  that 

students  trained  in  Great  Britain 
become  permanently  influenced  in  favour  of  British 
machines  and  British  methods.  The  instance 
recently  cited  of  the  engineering  and  shipbuilding' 
works  promoted  some  time  back  at  Canton  by  a 
student  returned  from  the  United  States,  who  placed 
orders  for  the  machinery  and  equipment  with  the 
States,  is  bein^  given  wide  publicity  amongst  engi- 
neering' circles  in  Great  Britain.  The  Trade  and 
Industry  Committee  of  the  Royal  Colonial  Institute 
in  London  has  initiated  and  is  can-ying  out  a 
scheme  for  providinfj  training'  for  studeiits  from 
British  Possessions.  The  British  Engineers'  Asso- 
ciation has  similar  work  in  hand,  as  also  has  the 
British  Electrical  and  Allied  Manufacturers'  Asso- 
ciation, endeavours  in  both  the  last-named  schemes 
not  being  limited  to  any  particular  territory.  All 
such  plans,  moreover,  have  the  heartv  support  of  the 
Federation  of  British  Industries.  It  is  understood 
that  the  British  Government  has  proposals  imder 
consideration  for  devoting  the  Boxer  indemnity  to 
defraying'  the  expenses  of  the  technical  education  of 
Chinese  students  in  the  P^nited  Kingdom.  Manufac- 
turers in  Great  Britain  are  coming  forward  and 
co-operating.  The  practical  assistance  of  British 
interests  abroad  may  be  safely  counted  upon,  biit  in 
this  respect  a  pood  deal  more  might  he  done.  The 
position  is  distinctly  favourahle  for  giving  British 
training-  to  foreign  students.  The  extent  to  which 
these  facilities  are  used  will  depend  not  n  little  on 
the  manner  in  which  thev  are  brought  to  the  notice 
of  students  abroad.  In  dnini?  this  the  aid  is  solicited 
of  official,  engineering  and  commei'cial  circles  in  the 
Far  East. 


THH   MINES    AND  MINERAL 
RESOURCES  OF  YUNNAN. 

Yunnan  is  tho  most  soutli-wcsterly  of  tho  provinces  of 
Cliina.  and  its  mines  and  mineral  resources  form  an  intei-- 
cstiny;  section  in  l\fr.  J.  Coggin  Brown's  '  Memoirs  of  tlie 
fieoloi^ifal  Siu'vev  of  India."  Chinese  roal-minino;  methods 
as  |>raetised  in  the  Yunnan  are  of  the  most  iiromitivo  de- 
scription. Water  is  not  a  serious  trouble,  and  owinsj;  to  the 
softness  of  the  outcrop  co«l  workiii'^s  are  quickly  and  chea])lv 
driven.    Coal   is  not  often  burnt  in   its  natural   state  in 


^■un!lan,  but  the  material  is  coked  or  powdered  and  mixed 
with  (  lav  and  mouliled  into  thin  circular  cakes  for  domestic 
fuel. 

The  Triassic  coals  have  vory  vai'iable  (jualities  :  those  of 
the  Werfen  are  the  best  coals  in  Yunnan  and  yield  an  ex- 
cellcTit,  solid,  d<Mise  coke.  The  seams  are  of  j>;reat  extent: 
these  coals  are  not  .so  friable  as  thos(>  of  the  IVIoscovian  oi-  of 
the  l'pi)er  Trias.  The  Middle  Trias  coal  is  always  dweptive, 
and  was  formed  under  conditions  which  produced  iri'ep;ular 
beds  distributed  in  the  sandstones.  Thos<>  of  the  Noric,  on 
the  contrary,  a])|)ear  better;  the  Ni-ou-ke  coal  is  ty])ical ; 
they  produce  a  frial)le  coke,  l)ut  they  are  rich  in  volatile 
matter  and  are  gassy. 

The  analyses  of  the  Meso/xiic  coals  of  the  Yunnan  Hsien 
basin  show  that  this  material  is  lower  in  volatile  matter 
than  are  the  Triassic  coals  of  Eastern  Yunnan,  and  with 
one  exception  they  can  only  be  classed  as  poor  material. 
Further  north,  in  the  Yangtsze  valley,  the  coal  of  the  l\la- 
ch'ang  and  Ohiu-ya-p'inir  Ilsien  districts,  which  is  ])robably 
of  the  Same  age  as  that  of  the  Yunnan  TIsien  basin,  ])os- 
s<>sses,  as  I.eclere's  analysis  shows,  a  hi{i;her  jjercentage  of 
volatile  matter  and  a  better  calorific  power  than  any  of  the 
other  Triassic  <oals  of  Yunnan.  It  also  gives  an  excellent 
coke.  The  seams  of  this  region  are  mined  deeper  than 
those  further  south.  The  high  ash  jK>rcentage  in  both 
Triassic  and  Carboniferous  coal  is  ])artly  due  to  the  Chinese 
|>ractice  of  not  jjicking  out  the  shale.  .Analyses  of  the  Afos- 
covian  coals  shows  that  they  are  semi-bituminous  and  yield 
a  coke  of  good  ((uality.  They  are  probably  lietter  than  the 
Mesozoic  coals  for  steam-raising  jjurposes.  The  frial)ility 
of  most  of  the  Yunnan  coals  is  a  sei-ious  defect. 

The  amoiint  of  coal  available  in  Yunnan  is  largely  a 
matter  of  conjectm-e,  and  it  is  held  that  coal  does  not  occur 
in  certain  portion  of  the  territory  which  was  formerly  held 
to  be  coal-bearing.  The  future  of  Y^unnan  coal  is  chiefly 
in  the  local  market  for  domestic  and  metallurgrical  opera- 
tions, and  also  for  railways.  This  is  due  to  the  land-locked 
l)Osition  of  the  ])rovince. 

Iron  ores  have  a  wide  distril)Utioii  in  Yunnan,  although 
none  of  the  deposits  appear  to  be  extensive.  It  is  believed 
that  nearly  all  the  larger  centres  of  population  have  their 
somewhat  small  requirements  sup])lied  by  mines  in  the  same 
regions.  Whei-e  any  unusual  demand  has  arisen,  as  in  the 
case  of  the  cast-iron  pans  used  in  the  brine-boiling  industry, 
there  is  generally  a  mine,  melting  furnace  and  foundry  not 
verv  far  awav. 

The  tools  at  the  disposal  of  the  miners  are  of  poor  quality, 
and  gunpowder  does  not  appear  to  be  generally  used.  The 
ore  as  a  rule  is  carried  to  the  surface  in  baskets  and  there 
broken  up  and  hand-sorted,  only  the  purer  pieces  being  kept, 
and  all  the  second-arade  material  reiected.  INfining  is 
generally  only  carried  on  during  the  dry  season.  Most  of 
the  mines  have  been  worked  at  intervals  for  a  number  of 
years. 

The  largest  mines  are  .said  to  be  two  stages  from  Chen- 
nan  Chou  and  to  be  f;0  years  old.  The  high  Chinese  l)last 
furnace  used  in  Central  Yunnan  for  iron  smeltincr  is  usu- 
ally built  of  massive  stone  or  brickwork,  enclosed  in  heavv 
beams  held  together  by  cross  pieces.  The  walls  are  thick 
and  lined  with  a  siliceous  paste.  The  furnaces  are  often 
20  or  25  ft.  high  and  6  oi-  7  ft.  across  at  the  widest  portien, 
narrowing  to  3  ft.  at  the  hearth  and  at  the  mouth.  The 
blast  is  always  produced  by  a  cylindrical  blower  usually 
operated  by  a  primitive  turbine.  The  tuyere  is  generally 
cut  from  hard  quartzite  or  sandstone. 

Charcoal,  which  is  usually  plentiful  and  cheap,  and  ore 
are  added  in  general  practice  from  time  to  time  during: 
the  24  hours  which  the  smelting  takes.  Two  grades  of 
material  are  yielded  bv  the  furnace — (1)  flat  cakes  of  crude 
iron,  which  are  obtained  by  allowing  the  molten  metal  to 
flow  from  the  tap-hole  over  the  ground;  (2)  material  raked 
out  of  front  and  quenched  in  water. 

There  are  furnaces  and  moulds  for  the  manufacture  of 
cast-iron  pans  at  Ma-li-pa  and  Wan-vao.  The  furnace  used 
is  a  small,  lound-bottomed.  tilting  blast  furnace  from  four 
to  five  feet  hieh.  The  shaft  is  broader  at  the  top  than  at 
the  bottom.  The  blowing  machine  is  of  the  type  commonly 
used  throughout  Western  China  for  most  metallurgical  ojjc- 
rations,  and  is  made  from  the  trunk  of  a  large  tree. 

The  mould  iised  consists  of  two  pieces,  both  of  which  are 
made  of  thick  clawork,  and  are  l)ound  tightly  together  with 
ropes  ill  a  baml)oo  framework.  The  personnel  of  a  foundry 
of  this  kind  consists  of  six  men.  two  of  whom  attend  to  the 
blower,  regulate  its  speed  and  charge  the  furnace,  two 
others  perform  the  tilting  and  ta])ping  processes,  and  the 
remaining  two  attend  to  the  moulds  and  ca.stings.  In 
another  .shed  two  moulders  are  employed,  repairing  damas-ed 
moulds  and  making  new  ones.  These  workmen,  with  the 
aid  of  one  surface,  can  turn  out  f'"om  ;K)  to  40  bowls  per 
dav.  Thev  are  made  in  seven  sizes,  the  diameter  varying 
from  2fl  down  to  ]0  ins. 
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ENGINEERING,  MINING  AND  INDUSTRIAL  PROJECTS  IN  THE 

FAR  EAST. 


JAPANESE  PROJECTS  IN  THE  METAL 
INDUSTRIES.^ 

Japanese  copper  smelters  are  proposing  to  form  a  com- 
bine for  the  regulation  of  copper  production  and  prices. 
The  increasing  strength  of  America's  position  is  viewed 
with  concern  in  Japan.  America,  of  course,  controls  a 
large  proportion  of  the  South  American  and  Canadian 
output  of  metal,  but  her  position  should  be  materially 
influenced  by  the  great  supplies  of  unworked  copper  ore 
which  undoubtedly  exist  in  different  parts  of  the  world. 

A  new  steel  plate  plant,  said  to  be  the  largest  in  the 
Far  East,  and  capable  of  producing  100,000  tons  of  plate 
every  month,  has  been  completed  at  Yawata,  Kyushu, 
Japan. 

A  syndicate  of  about  1.5  importing  firms  and  steel 
merchants  of  Japan  has  been  formed  for  the  purpose  of 
purchasing  resale  material  being  offered  by  weak  holders 
at  what  is  in  many  instances  one-half  of  the'  former  market 
price.  The  syndicate  announces  that  it  did  not  place  orders 
abroad  before  August  1.5.  Included  in  this  syndicate  are: 
Mitsui  &  Co.,  Mitsubishi  Goshi  Kaisha,  Iwai"&  Co.,  Yuasa 
Trading  Co..  Masuda  &  Co.,  Mogi  Co..  Suzuki  &  Co., 
Sale-Frazer,  Takata  &  Co..  Yonei  &  Co.,  Asano  &  Co..  and 
several  steel  merchants  of  Tokyo.  The  executive  conunittce 
consist.?  of  Mitsui  &  Co.,  Mogi  &  Co.,  .Afasuda  &  Co.,  Iwai 
&  Co.,  and  five  Tokyo  steel  merchants.  Cancellations  are 
still  being  received,  and  material  hoinv  shipped  c.i.f.  .Jai)an 
has  been  offered  to  Australia  and  the  Dutch  East  Indies. 

RAILWAY  ELECTRIFICATION   IN  JAPAN. 

Ill  <(>i.iiectioii  with  :!ic  elc'ctrilicatioii  ot  railwavs  -n 
Japan  mentioned  in  our  la.st  issue,  it  i.s  pro|X)sed  to  biiihl  a 
power  station  at  Ojiya,  on  the  Shinano  River,  capable  of 
producing  2.50. (»fX)  h.p..  at  a  cost  of  about  1^)0,000.000  yen. 
The  project  is  to  be  laid  before  the  present  extraordinary 
session  of  the  Diet  for  approval.  The  Imperial  Hailwnv 
Electric  I'ower  Comjany  Hill  has  been  passed  bv  the  Hons- 
of  Repr«-sentatives.  Mr.  Motoda  (Minister  of  Railways) 
explained  that  the  biisine.ss  of  elcctrifyinir  the  railways 
would  be  undertaken  l)y  the  Government,  iiF  circumstances 
permitted,  but  as  the  Department  of  Railways  had  maiiv 
other  imp^)rtai.t  matters  to  attend  to,  it  proposed  to 
(•staMish   a  se;iii-oflFi<ial  concern  as  an  ex|)cdient. 

WOOL  AND  LEATHER  INDUSTRIES  COMMISSION 
FOR  CHINA. 

Advices  from  Peking  notify  the  appointment  of  a  Wool 
and  Leather  Industries  Commission  for  China.  Endeavours 
will  be  made  U>  encourage  scientific  stockraising  and  to 
provide  financial  assistance  towards  this  end.  Wool  and 
leather  lal)<)ratories  and  factories  arc  to  be  established  and 
investigation  made  into  the  methods  of  manufacture 
adopted  in  other  countries,  so  that  the  most  u])-to-datc 
marhinerj-  and  equipment  may  be  selected.  Facilities  will 
al.so  be  established  for  collection  and  dissemination  of 
information  and  r'-ports  on  tlic  wool  and  Icntbcr  industries. 

CHINA'S  IRON   ORE  RESOURCES. 

A  Mi..\i.viAUV  of  the  iron  ore  resources  of  China  is  given 
in  a  commercial  handbook  of  China,  just  issued  by  the  I'.S. 
Bureau  of  Foreign  and  Domestic  Comnierce.  Dr.  H.  Foster 
Bain,  of  the  U.S.  Bureau  of  Mines,  who  spent  some  time 
in  China  investigating  its  mineral  resources,  estimates  that 
China  has  4fX>,0<'/J,fX)0  tons  of  iron  ore  available  and 
suitable  for  modern  furnace  practice,  and  an  additional 
.W),f)fK),W)  tons  that  might  be  treated  by  native  methods. 
The  iron  ore  deposits  are  now  controlled  by  Chinese  or 
Japanese  interests,  the  Chinese  Government  aiming  to 
control  those  that  are  not  already  mortgaged  to  the 
Japanese.  The  Penchibii  furnaces  were  producing  in  1918 
about  7/5, W»  tons  of  pig-iron.  The  Anshanchan  Iron  Works 
in  Manchuria,  operatr-d  by  the  South  Manchuria  Railway, 
have  an  annual  output  of  1.50,000  tons.  The  Han-Yeh-Ping 
furnaces  are  prf)bably  producing  an  erjual  amount,  which 
will  be  increased  when  the  cf>mpany's  furnaces  are  in  opera- 
tion at  Tayeh.  Thus  a  fair  estimate  of  China's  production 
of  pig-iron  ()U)f<)  would  seem  U>  be  about  .W)/)^)  tons  a 
year. 

COMMERCIAL  MUSEUM    AT  CHUNGKING. 

A  movement,  is  on  foot  to  establish  a  (JotnrncK  i;i|  Mmscuim 
at  r  hungking,  Szechuan,  supporter!  Iiy  the  (  limigkiiig 
Chamber  of  Commerce.    It  is  proposed  to  make  as  complete 


a  collection  as  possible  of  the  products  of  the  province, 
the  largest  in  China.  Products  of  foreign  countries  will 
also  1)6  included.  The  .Museum  authorities  will  try  to  pro- 
vide information  on  all  matters  relating  to  the  trade  of 
Szechuan   and  to  be  of  service  to  foreign  firms  at  the  port. 

NEW  STEEL  WORKS  NEAR  PEKING. 

The  establishment  is  in  hand  of  a  modern  steel  works  near 
Peking  on  the  Yungting  River.  The  first  unit  of  the 
general  project  will  be  a  2.50-ton  blast  furnace,  the  equip- 
ment for  which  has  been  ordered  in  the  United  States. 

PROGRESS  AT  HARBIN. 

The  opinion  of  the  Consular  representatives  and  of  the 
leading  British  merchants  and  bankers  in  Harbin  confirms 
the  previous  view  that  that  citj'  is  destined  to  become  the 
centre  of  Eastern  Siberian  trade.  What  is  required  is  the 
co-operation  of  foreign  industrialists  and  financiers.  The 
Japanese  show  considerable  activity,  and,  as  previously 
announced,  they  have  in  view  to  link  up  Harbin  with 
Possiet  by  constructing  a  line  from  that  town  to  the 
terminus  of  the  Changchun-Kirin  I?ailway.  If  they  ulti- 
mately succeed  in  securing  the  portion  of  the  Chinese 
Eastern  Railway  running  from  Changchun  to  Harbin  they 
will  then  be  in  a  position  to  command  all  the  outlets  of 
.Manchuria  to  the  eastern  part  of  Siberia.  As  is  well 
known,  Vladivostock  is  frozen  during  three  months  of  the 
year,  but  Possiet  provides  all  the  essentials  of  a  good  and 
natural  port. 

The  most  lucrative  prospects  before  industrial  develop- 
ment in  this  territory  are  shown  in  coal  mining,  gas  power 
plant,  with  ch(>mical  by-product  recovery,  iron  mining,  iron 
works,  cement  works,  glass  works,  canneries,  preserve 
canning,  boot  factory,  flour  mills,  oil  presses,  electric  tram- 
ways. In  connection  with  the  above,  it  must  be  borne  in 
mind  that  very  extensive  coalfields,  as  well  as  supplies  of 
varioiis  raw  materials  requires]  for  these  industries,  are 
situated  only  a  short  distance  from  Harbin. 

AMERICAN   ENTERPRISE  IN   DUTCH  EAST 
INDIES. 

An  interesting  exaiiipl(>  of  the  energy  and  enterprise  of 
American  commercial  methods  is  described  in  "  Holland's 
Fast  India."  which  makes  it  clear  that  the  United  States 
is  fully  alive  to  the  importance  of  developing  the  East 
Indian  market.  The  Bureau  of  Commercial  Economics  in 
the  T'.S.A.  has  placed  at  the  disposal  of  the  Netherlands 
East  Indian  Government  a  travelling  theatre,  together 
with  .50, OW  ft.  of  film  illustrating  the  manufacturing  pro 
cesses  in  connection  «ith  various  American  ])roducts. 

BANDOENG  AUTOMOBILE  EXHIBITION. 

The  Hiilisli  Chamber  of  Commerce  for  the  Netherlands 
East  Indies  is  taking  special  steps  to  make  the  British 
section  at  this  exhibition  a  success  in  1921.  In  its  Journal 
it  draws  attention  to  the  fact  that  the  aim  of  the  exhibi- 
tion is  to  develop  nw?ans  of  transport  in  the  Netherlands 
Fast  Indies.  Commercial  vehicles  of  every  description  will 
be  admitted  as  well  as  passenger  cars.  The  transport  diffi- 
culties experienced  by  sugar  planters  att'ord  but  one 
example  of  the  many  gaps  which  are  waiting  to  be  filled  in 
this  part  of  the  world.  Another  opening  exists  for  a  light 
commercial  («r  suital)le  for  the  transport  of  postal  packets 
in  outlying  districts,  and  for  light  deliveries  and  light 
transport  work  in  its  broadest  sense. 

INCREASED  CULTIVATION    OF  INDUSTRIAL 
PLANTS. 

Amongst  the  industrial  jilanls  of  the  Far  Fast  to  which 
increased  attention  is  now  being  given,  particularly  good 
results  are  likely  to  accrue  from  better  cultivation  of 
cassava  or  manioc.  The  value  of  cassava  as  a  source  of 
alcohol  has  b(>en  known  for  several  years,  and  it  is  with  a 
view  to  exploiting  its  value  in  this  respect  that  projects 
for  its  greater  cultivation  are  now  being  undertaken. 
One  ton  of  cassava  roots  would  in  practice  probably  yield 
from  .'JO  to  .3.5  gallons  of  9.5  per  cent,  spirit,  which  compares 
with  20  to  2.5  gallons  from  potatoes  and  40  to  fiO  gallons  of 
9.5  per  cent.  s|)irit  from  ceie<i|  grain.  Two  foiriis  of  thi-; 
|ilant  are  cultivated,  "sweet"  cassava  {Miniiliot  juiJiiKitn) 
and  "  liitter  "  cassava  (^f.  iifilixxlma).  The  tuberous  roots 
of  both  forms  are  rich  in  starch,  and  are  used  as  a  food- 
stuff, for  the  preparation  of  tapioca  and  other  food  pro- 
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ducts,  and  as  a  source  of  starch  for  industrial  purposes. 
There  is  an  extensive  market  fQr  cassava  products  in  the 
United  Kingdom  and  elsewhere,  largely  supplied  hitherto 
from  the  fStraits  Settlements,  Dutch  East  Indies,  and 
Brazil.  Cassava  starch  has  been  tried  for  a  variety  of 
industrial  purposes  with  invariably  good  results,  and  the 
flour  can  also  be  employed  as  a  bread-making  material.  A 
number  of  alcoholic  beverages  are  prepared  from  cassava  in 
countries  where  it  grows.  It  is  used  in  the  manufacture  of 
spirits,  and  is  well  adapted  for  brewing  purposes. 

HYDRO-ELECTRIC  POWER  IN  SUMATRA. 
In  connection  with  the  concession  granted  for  the  pur- 
pose of  generating  hydro-electric  power  needed  for  the 
manufacture  of  fertilisers  for  the  River  Moesi,  near 
Benkoelen,  recently  detailed  in  these  pages,  several  features 
appear  to  be  of  unusual  interest,  and,  it  is  stated,  will 
result  in  considerable  saving  of  cost  in  the  construction  of 
the  works. 

Amiongst  others,  special  mention  is  made  by  H.M.  Consul- 
General  at  Batavia  of  the  manner  in  which  the  dam  will 
be  built  across  the  absolutely  dry  bod  of  the  river,  as  well 
as  of  the  proposal  to  make  use  of  a  by-station  of  .50,000  h.p. 
ill  the  second  year  of  the  work,  so  that  the  manufacture 
and  organisation  at  the  factory  may  be  running  smoothly 
and  a  return  be  obtained  upon  the  outlay  long  before  the 
full  power  can  be  available  for  use. 

The  surveys  for  the  scheme  are  not  yet  comph  ted,  but  it 
is  stated  that  150,000  horse-powor  will  be  obtainable  from 
the  turbines  at  a  cost  of,  in  all  probability,  100  guilders 
per  horse-power,  and  of  not  more  than  1.3.3  guilders. 

The  cost  of  power  per  kilowatt-year  is  estimated  to  be 
about  12  guilders. 

Several  large  firms  of  manufacturers  in  the  United  States 
are  stated  to  be  endeavouring  to  find  caj)ital  to  finance  the 
scheme  in  the  hope  of  thus  being  able  to  supply  the 
necessary  plant  both  for  the  works  as  well  as  for  the  con- 
struction of  the  same. 

IRON   DISCOVERIES  IN   BORNEO  AND  EAST 
INDIES. 

Kxplorations  carried  out  in  various  islands  have  led 
to  the  discovery  of  iron  deposits  at  Sumatra,  as  well  as 
at  Borneo  ajid  Celebes.  But  while  at  Sumatra  the  quan- 
tity of  iron  ore  is  estimated  at  only  two  or  three  million 
tons,  Borneo  and  Celebes  offer  fields  for  exijloitation  much 
more  considerable.  In  the  south-eastern  portion  of  Bornoo 
the  rock  formation  of  Kotkoesan  is  exceedingly  rich  in 
iron,  and  the  hundred  millions  of  tons  which  it  contains, 
aecording  to  the  estimate  of  the  engineers,  would  jiermit 
of  the  creation  of  an  industry  which  it  is  hoped  will  render 
foreign  sources  of  supply  unnecessary.  When,  during  the 
war,  tlie  Indies  wanted  machines,  implements,  and  so  many 
other  products  of  the  iron-foundry,  the  Government  made 
the  nece.ssary  researches  in  order  to  learn  if  and  how 
an  industry  of  this  kind  could  be  realised,.  The  c-oal  found 
in  the  Indies  does  not  allow  of  the  preparation  of  coke  of 
the  quality  necessary  for  the  feeding  of  the  furnaces,  and 
hence  the  Government  has  decided  to  seek  for  a  place 
where  metallurgical  operations  can  he  carried  out  by  means 
of  electricity.  This  is  only  possible  when  electrical  energy 
can  be  obtained  at  a  low  price,  and  as  the  location  of  the 
deposits  in  the  island  of  Borneo  was  not  favourable  in  this 
respect,  preference  was  given  to  Celebes,  in  the  centre  of 
which  iron  deposits,  estimated  at  move  than  a  thousand 
million  tons,  have  been  discovered,  and  where  the  condi- 
tions seem  to  he  most  favourable,  both  on  account  of  its 
communication  with  the  coast  and  the  facilities  for  obtain- 
ing the  i-eqiiisite  electrical  energy. 

COAL  WORKING  IN    BRITISH  MALAYA. 

Some  years  before  war  broke  out  coal  had  been  discovered 
in  the  Malay  Peninsula,  in  the  States  of  Perak  and  Selangor. 
The  coal  found  at  Rawang,  in  Selangor,  some  25  miles  from 
Kuala  Ijumpur,  the  capital  of  the  Federated  Malay  States, 
proved  to  be  of  first-rate  quality,  and  as  prospection  proved 
a  supply  of  over  10,000,000  tons,  the  Malayan  Collieries, 
Ltd.,  was  formed  to  work  it  and  place  it  on  the  market. 
The  difficulty  of  getting  plant  during  the  war  hindered 
development,  but  mining  was  started  in  earnest  in  1915, 
when  11, .523  tons  of  coal  were  obtained.  Down  to  the  end 
of  1918 — the  latest  year  for  which  figures  are  obtainable — • 
4;]7,;W8  txjtis  had  been  mined,  and  the  quantity  would  have 
))i'<!n  grcatei"  liut  for  lack  of  plant,  ^shortness  of  labour,  and 
epidemics  of  sickness  among  the  workers.  The  output  in 
1916  was  101,846  tons;  in  1917,  155,279  tons;  and  in  1918, 
168,740  tons.  This  discovery  of  indigenous  coal  is  likely 
to  have  an  important  bearing  on  local  industries,  which, 
hitherto,  have  had  to  rely  mainly  on  fuel  supplies  from  the 
native  forests.  The  168,740  tons  mined  in  1918  were  dis- 
posed of  as  follows: — U.M.S.  Railways,  67,437  tons;  tin 
mines,  66,500  tons;  other  F.M.S.  consumers,  14.915  tons; 
exported,  19,886  terns.  This  is  the  first  record  of  coal  being 
exported  from  the  Federated  Malay  States. 


ANGLO-AMERICAN    STANDARDS  FOR 
STRUCTURAL  SHAPES. 

Recommendations  for  establishing  Anglo-American  stan- 
dards for  structural  shapes,  which  were  formulated  at  a 
meeting  of  a  sectional  committee  organised  under  the  aus- 
jiices  of  the  American  Engineering  Standards  Committee, 
have  recently  been  announced  through  the  office  of  the 
Secretary  of  the  Association.  It  is  understood  that  the 
recommendations  will  be  submitted  to  the  sponsor  organi- 
sations, to  the  American  Engineei  iug  Standards  Committee, 
and  to  the  British  Engineering  Standaids  Association,  as  a 
basis  for  common  Anglo-American  standards.  The  essential 
features  of  the  recommendations  are  : — 

(1)  The  adoption  of  the  decimal  system  for  all  dimen- 
sions and  other  elements  of  order  practice. 

(2)  The  adoption  as  an  Anglo-American  standard  of  the 
standard  order  practice  adopted  by  the  Association  of 
American  Steel  Manufacturers  on  February  20,  1920,  under 
which  struettiral  shapes  are  to  he  ordered  by  weights  per 
foot  and  not  by  thickness. 

(3)  The  adoption  of  an  Anglo-American  standard  of 
American  standard  practice  as  it  relates  to  ranges  of  thick- 


Illustrating  furnace  proper  of  the  new  100-ton  Blast 
Furnace   Plant  of  the  Yangtsze  Engineering  Works, 
Ltd.,  at  Hankow. 


nesses,  methods  of  computation,  and  methods  of  publication. 

(4)  The  adoption  of  definite  ranges  in  thicknesses  of 
angles,  bars,  and  other  structural  shapes,  under  which  are 
established  two  zones  of  variations  between  minimum  and 
maximum  thicknesses.  Under  0.6  in.  thick  variations  are 
fixed  at  0.04  in.,  and  above  0.6  in.  thick  at  0.08  in. 

(5)  Included  in  the  list  of  angles  is  an  equal  angle 
(9  X  9),  and  four  unequal  angles  (8  x  4,  9  x  4,  9  x  6,  and 
10  X  4),  which  are  not  now  rolled  in  United  States,  but 
are  subject  to  the  considerations  which  weigh  with  manu- 
facturers when  new  rolls  are  contemplated. 

(6)  The  adoption  of  new  bulb-angle  sections  as  proposed 
by  the  British  Engineering  Standards  Association  that  are 
recommended  on  account  of  their  greater  efficiency  as  com- 
pared with  present  British  and  American  standards. 

(7)  The  adoption  of  a  single  set  of  channel  sections  with 
a  5-d6g.  taper  to  displace  the  present  two  American  sets, 
the  structural  series  with  its  flange  taper  9  deg.  27  min. 
42  sec,  and  the  shipbuilding  series  with  its  flange  taper 
of  2  deg.  This  set  of  channel  sections  is  not?  quite  in 
accord  with  that  proposed  by  the  British  Engineering 
Standards  Association,  but  is  believed  to  be  more  suitable 
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to  the  requiremeuts  of  the  American  trade,  and  better 
proportioned. 

(t?)  The  adoption  of  a  new  series  of  beam  sections  to 
take  the  place  of  the  present  American  standards  adopted 
in  1596.  These  sections  have  wider  flanges  than  present 
American  standards,  and  do  not  agree  closely  with  the 
British  proposals,  but  are  believed  by  the  Sectional  Com- 
mittee to  be  more  nearly  in  accord  with  the  present  de- 
velopments in  building  and  bridge  i  ractice. 

The  report  of  a  conference  of  steel  makers,  held  on 
November  19,  1918.  convinced  that  the  British  standard 
sections  of  ship  channels  and  shipbuilding  bulb  angles 
appeared  to  be  better  adapted  to  economical  manufacture 
than  American  standard  sections,  decided  that  thereafter 
rolls  not  then  conforming  to  British  standards  be  redressed 
as  soon  as  possible  to  roll  sections  conforming  as  closely  as 
j-ossible  to  British  standards.  It  was  discovered  later  that 
these  British  standards,  which  were  those  adopted  by  the 
British  Engineering  Standards  Association,  had  been  in 
the  process  of  revision  when  the  war  intervened.  W'hen 
the  action  of  the  American  steel  makers  became  known  in 
England.  Britain  offered  to  co-operate  with  the  American 
structural  trade  in  fonnulating  common  Anglo-American 
standards  for  structural  shapes. 


IMPORT  DUTIES  IN  INDO-CHINA. 

The  modifications  and  extensions  of  the  French 
"  co-etficient  of  increase"'  vcijime,  recently  made  by 
France,  liave  now  been  extended  to  French  Indo- 
Cliina.  Tiie  French  decree  of  December  last  reduc- 
ing the  import  duty  on  motor-cars  weighing  less  than 
2,500  kilogs. ,  and  on  detached  parts  thereof,  from  70  to 
45  per  cent,  ad  vuloiem,  has  also  been  extended  to  the 
above-named  French  colony,  whilst  co-efficients  of  increase 
varying  from  2  to  6  have  been  applied  to  a  number  of 
classes  of  goods  on  which  the  rates  of  duty  under  the  tariff 
of  French  Indo-China  differ  from  those  under  the  French 
tariff.  Tile  greater  number  of  goods  thus  affected  are 
articles  of  Chinese  origin,  but  certain  classes  of  cotton 
yarns,  and  also  tobacco  and  matches,  are  included  in  the 
list.  The  co-efficient  in  the  case  of  cotton  ,  yarns  (pure, 
single,  unbleached),  has  been  fixed  at  3,  whilst  that  for 
cigars,  <'igarettes,  prepared  toba/cco,  and  wooden  matches 
is  5.  A  number  of  modifications  have  recently  been  made 
in  the  export  taxes  chargeable  on  certain  goods  when  ex- 
ported from  Gern.any. 


NEW  100-TON    BLAST  FURNACE,    YANGTSZE  ENGINEERING  WORKS,  LTD. 


The  photographs  appearing  on  this  and  on  the  preceding  page  provide  additional  illustrations  of  the  new 
ICC-Ton  Blast  Furnace  of  the  Yangtsze  Engineering  Works,  Ltd.,  at  Hankow,  described  in  our  August  issue. 
The  top  illustration  gives  a  good  general  view,  whilst  the  bottom  photograph  shows  the  Boiler  Plant. 
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AGRICULTURAL  AND  GENERAL 
ENGINEERS,  LTD. 

THE  ORGANISATION  AND  ACTIVITIES  OF  A 
LEADING  BRITISH    ENGINEERING  COMBINE. 

On  several  occasions  brief  reference  has  been  made  in 
this  Journal  to  the  scope  and  activities  of  Agricultural  and 
General  Engineers,  Ltd.,  or  the  A.G.E.,  as  the  firm  is  now- 
very  generally  styled  by  the  engineering  community.  As 
this  company  embodies  some  twelve  of  the  best  known  agri- 
cultural machinery  manufacturers  in  Great  Britain,  its 
aims  and  methods  are  of  direct  interest  to  the  Far  East 
and  to  similar  territory  where  agriculture  is  the  greatest 


past.  Justification  for  this  assumption  is  shown  in  the  par- 
ticulars with  which  the  company  has  supplied  us  of  its 
organisation  and  of  the  aims  which  induced  its  conception 
and  will  guide  its  future  activities. 

The  company  states  that  the  present  tendency  towards 
amalgamation  and  association  of  interests  in  commercial 
circles  renders  a  combination  of  enginering  entities  only 
natural.  From  the  League  of  Nations  downwards  the 
present  trend  of  the  civilised  world  is  in  this  direction, 
and  it  is  only  by  an  elimination  of  conflicting  interests  that 
a  nation  or  community  can  hope  to  survive  tiie  latter-day 
strut'crle  for  existence. 


Mr.  A.  W.  Maconochie,  Chairman  of  the  A.G.E. 

industry.  At  the  same  time  the  company  covers  a  wider 
field  than  agriculture,  as  five  of  its  associated  firms  are 
famous  for  their  power  and  transport  and  road  making 
machinery,  whilst  a  sixth  holds  a  similar  position  for  its 
flour  mill  installations.  Obviously  such  a  large  merger  of 
important  concerns  has  not  escaped  comment  in  commer- 
cial circles  abroad.  It  is  admitted  that  production  will, 
with  efficient  management,  be  greatly  augmented  and 
important  economies  rendered  possible  with  direct  benefit 
to  machinery  users  dealing  with  the  combine.  Neverthe- 
less, it  is  thought  that  the  goodwill  of  the  associated 
firms,  the  names  of  which  are  for  the  most  part  household 


Sir  Thomas  Robinson,  K.C.M.G.,  Deputv  Chairman,  A.G.E 

The  present  far-reaching  shortage  of  machinery  of  every 
description — and  more  especially  of  the  type  indispensable 
to  the  w'orld's  food  supply — renders  it  imperative  that 
employers  connected  with  this  department  of  manufacture 
should  use  every  effort  to  improve  their  methods  and  rate 
of  production,  and  it  is  primarily  with  this  intention  that 
the  constituent  companies  in  this  instance  have  pooled 
their  interests.  Although  at  its  inception  the  new  trade- 
giant  embraced  only  five  firms — Aveling  &  Porter,  Ltd., 
of  Rochester;  E.  H.  Bentall  &  Co.,  Ltd.,  of  Heybridge ; 
Blackstone  &  Co.,  Ltd.,  of  Stamford;  Richard  Garrett  & 
Sons,  Ltd.,  of  Leiston ;  and  James  &  Frederick  Howard, 


Wheel  Bay  and  Steel  Gearing  Shop  at  Messrs.  Aveling  &  Porter's  Rochester  Works. 


words  wherever  machinery  is  used,  may  be  prejudiced  or 
extinguished  by  their  merger  into  one  concern.  But  such 
a  supposition  will  pi<)l)ably  prove  groiindle.ss.  This  is  likely 
to  1)0  the  case  if  publicity  is  freely  and  wisely  ajiplied  in  the 
company's  business.  Whatever  risk  is  incurred  as  regards 
goodwill,  should  be  much  moro  than  offset  by  the  increased 
strength  which  firms  associated  with  the  company  derive 
from  the  amalgamation.  From  the  point  of  view  of  the 
machinery  u.ser  the  merger  is  sound,  as  he  is  more  likely 
to  gain  efficient  service  from  the  combination  than  in 
dealing  with  the  individual  manufacturers,  notwithstand- 
ing the  high  standard  such  manufactuiers  have  set  in  thf 


Ltd.,  of  Bedford — there  have  already  been  seven  further 
accessions  to  their  ranks  necessitating  an  increased  capital 
of  £8,000,000. 

The  later  adherents  have,  as  will  be  readily  understood, 
considerably  strengthened  the  combination,  including  as 
they  do  such  well-known  names  as  those  of  Barford  & 
Perkins,  Ltd.,  of  Peterborough;  Charles  Burrell  &  Sons, 
Ltd.,  of  Thetford;  Clarke's  Crank  &  Forge  Co.,  Ltd.,  of 
Lincoln;  Davey,  Paxman  &  Co.,  Ltd.,  of  Colchester; 
L.  R.  Knapp  &Co.,  Ltd.,  of  Clanfield ;  E.  R.  &  F.  Turner, 
Ltd.,  of  Ipswich;  and  the  East  Anglian  Engineering  Co., 
Ltd.,  of  Stowmarket. 


Sept.  9. 1920     Eastern  €nalnccrlna 

StrPPLEMBNT  TO  Cbe  Condon  ana  Cbina  €xpre$$.  375 


The  association  of  these  old-established  industries  has 
naturally  required  a  vast  amount  of  negotiation  and  pre- 
liminary work  before  the  original  scheme,  formulated  in 
the  minds  of  the  directorates  of  the  first  five  firms,  could 
be  developed  on  a  practical  working  basis.  The  company 
has  been  happy  in  selecting  for  its  chairman  Mr.  A.  W. 
^faconochie.  whose  name  ranks  amongst  those  of  the  most 
successful  business  men  of  the  present  day.  Membership 
of  the  Central  Board  is  composed  of  a  director  from  oaoh 
individual  firm,  with  Sir  Thomas  Robinson,  K.C.M.G., 
K.B.E.,  late  Agent-General  for  Queensland,  as  deputy- 
chairman.  This  ensures  adequate  representation  to  i-.Tch 
of  the  firms  concerned,  and,  it  is  believed,  a  continuation 
of  the  goodwill  resulting  from  the  continued  use  of  the 
old-establi'^hod  names. 

The  centralisation  of  executive  staff,  resulting  in  internal 
economies  and  improved  distribution,  together  with  the 
elimination  of  competitive  manufactures  and  mass  produc- 
tion of  specific  lines,  may.  broadly  speaking,  be  considered 
the  main  objects  of  the  association. 

With  the  increased  capital  at  their  command  the  various 
factories  have  already,  and  are  sfill,  undergoing  consider- 
able extensions  and  improvements.  Reorganisation,  where 
necessary,  on  the  most  modern  lines  has  been  carried  out 
and  up-to-date  plant  and  machine  tools  installed,  with  the 
result  that  the  output  has  been  largely  increased.  Further 


stantly  sending  out  rollers  to  the  East,  while  the  latter  are 
the  pioneers  of  motor  rollers,  a  type  directly  applicable  to 
the  countries  where  oil  fuel  is  easily  and  cheaply  obtainable. 

Aveling  and  Porter  and  the  Thetford  firm  of  Burrell  and 
Son.s  are  also  large  makers  of  steam  tractors,  road  loco- 
motives and  traction  engines,  while  Richard  Garrett  and 
Sons  have  long  experience  in  steam  wagon  manufacture 
and  have  latterly  taken  up  the  manufacture  of  electric 
battery  vehicles,  for  which  an  ever-growing  market  is  to 
be  found  wherever  charging  facilities  are  available. 

The  names  of  Davey,  Paxman  and  Co.,  Ltd.,  as  makeis 
of  steam,  oil  and  suction-gas  prime-movers  of  large  capa- 
city, Blackstone,  of  Stamford,  as  crude-oil  engine  manu- 
facturers, and  Richard  Garrett  (who  specialise  in  their 
semi-stationary  superheated  steam  installation,  combining 
engine  and  boiler  in  one  unit)  are  too  well  known  to  merit 
detailed  descriptions.  Suffice  it  to  say  that  the  associated 
companies  are  in  a  position  to  supply  steam  or  internal 
combustion  engines  ranging  from  the  smallest  ratings  up 
to  some  2,000  horse  power. 

The  previous  mention  of  flour  milling  specialists  refers,  of 
course,  to  E.  R.  and  F.  Turner,  of  Ipswich.  This  firm's 
works  are  laid  out  for  the  supply  of  complete  mill  installa- 
tions. They  have,  moreover,  tackled  the  question  of  rice 
milling  with  great  success. 

The   East  Anglian   Engineering   Co.,    Ltd.,    makers  of 


Lathe  Shop  at  Messrs.  Garrett  s  Leiston  Works. 


«'ffort3  arc  constantly  being  employed,  with  a  view  to  still 
further  improvements  in  this  direction.  Each  firmi  is  now 
specialiHirig  on  those  produ(:ts  for  which  it  is  btst  equipped 
and  large  numbers  of  which  it  can  place  on  the  market 
rather  than,  as  has  so  often  been  the  case  in  the  past, 
handling  a  multitudinous  range  of  articles  in  each  factory. 

One  of  the  most  obvious  advantages  of  the  new  -iystcm 
is  that  the  home  and  frxport  markets  can  be  cconomi'jally 
and  at  the  same  time  more  thoroughly  covered  by  a  com- 
plete system  of  agencies  and  branch  houses.  While  the 
company  feels  that  direct  representation  is  advisable  in 
certain  terriU^ries,  the  fact  that  agencies  have  been  con- 
cluded w^ith  such  well-known  merchant  houses  as  the  Borneo 
Co..  f.,td.,  Turner,  Hoare  &  Co.,  Ltd.,  Assfjciated  British 
^>lgineers.  I>td.,  etc.,  will  prove  that  the  comjjany's 
interests  are  being  well  handled  in  the  Eastern  Hemisphere. 

('onsiderable  further  advantages  accrue  to  a  [jroper  system 
of  buying  under  centralised  control.  In  this  particular 
<*}>\icrc  th<'  f'Ht  that  one  of  the  firrri.s  <'f)riccified  is  in  n 
pfisition  i(>  siiprdy  the  combination  with  all  its  requirem<'nts 
in  the  way  of  forgings,  crankshafts,  ctf;.,  will  prove  of  the 
greatest  service. 

One  of  the  most  unassailable  combinations  is  the  inclu- 
sion of  Aveling  and  Porter,  Ltd.,  and  Barford  and  Perkins. 
The  former  firm  are,  without  df>ubfc,  by  far  the  largest 
supplier*  of  steam  roa<I  rollers  in  the  world,  and  are  con- 


electric  motors,  dynamos,  and  controlling  gear,  constitute 
a  further  asset,  csiiecially  on  account  of  the  fact  that  they 
act  as  suppliers  of  the  electrical  apparatus  in  connection 
with  the  Garrett  electric  battery  vehicle.  This  firm  have, 
moreover,  a  considerable  trade  in  special  motors  for  blowers 
and  kindred  uses. 

Turning  to  the  purely  agricultural  side  of  the  company, 
it  will  be  seen  that  several  of  the  associated  firms'  outputs 
are  entirely  concentrated  on  machinery  of  this  class.  An 
item  of  considerable  interest  to  the  Colonial  and  foreign 
buyer  is  tJie  large  direct  j)loughing  engine,  manufactured 
by  Aveling  and  Porter.  This  is  of  the  sido-by-side  com 
pound  cylinder  type,  and  it  fitted  with  a  largo  liorizontal 
drum  arid  wire  rope  for  cable  ])loughing.  An  interesting 
point  in  connection  with  the  Rochester  firmi  is  the  fitting 
of  balanced  piston  valve  gear  to  their  various  engines, 
largely  reducing  internal  friction  and  increasing  the  power 
available  at  the  road-whcels,  flywheel,  etc. 

UarUird  and  Perkins,  ]Ad.,  besides  being  by  far  the 
largest  producers  of  motor  rollers,  have  also  specialised  in 
horse  and  hand-drawn  types.  They  have  a  large  output  of 
j)atent  lever  hay  and  straw  presses,  steam  food-preparing 
apparatus  and  boilers,  and  combined  corn  grinding  and 
crushing  mills,  the  grinding  plates  and  crushing  rollers 
l)eing  worked  indo|)endently  and  being,  therefore,  both 
capable  of  operation  at  the  same  time. 
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Tse  Hejbri^ie  wrks  of  E.  H.  B«atall  and  Co.  are 
pnocipalhr  eagag«d  in  tunuag  oat  tkeir  vell-kBOTB  hand 
and  power  dtaff  cullers,  grwa  boM  cullers^  uncbokable 
root  cvtters.  laaue  kiblilas>.  oil  cake  cora  ^riading 

■uUs,  and  similar  iiii|i4en[i«its,  as  vcfl  as  tibeir  ^>ecial  fmic 
farm  |doagik$  and  sbuU  oil  eagiaes.  liessr>.  B«itaD*s  are. 
moreora-.  large  makers  of  bri^t  sted  ants  and  bolts,  aac 
of  shaftiag.  wall  brackets,  pluBuaer  blocks,  etc. 

Tbe  Barr^  tractioa  eagiae.  meatioa  of  vbicb  bas 
alreadr  been  made.  is.  of  coarse,  largdr  used  fist  »gneat- 
taral  paiposes,  aad  Messrs.  Blackstoae  and  Co..  beaded 
their  parafta  and  crode-oil  oigiaes.  baT«  also  beea  BMtst 
snccessfal  with  their  creeper  track  agricaltaral  tractor  of 
the  caterpiDar  trpe.  iDvstrated  ia  the  August  issae  uf  this 
jcNuaal,  a  laige  hitare  for  which  lies  ia  the  export  market. 
This  firm  also  supplies  swathe  toraerss,  bajatakers.  horse- 
rakes,  aad  a  complete  elecirie  li^tsag  outfit  for  farm 
houses  aad  othn-  isolated  buildiags  bcnrawd  the  reach  or 
the  ceatral  statioa  elctuic  maias. 

The  maia  agiieultural  producis  of  Ri<^iard  Garrett  aad 
Sous  are  th«r  c<»a  aad  riee-threshiag  machines,  maiae  aad 
mealie  sheDers^  dovH-  bailers,  straw  eleTutors.  aad  steam 


>ite  in  .\kiw3TiL,  adjacent  to  Kingswav.    Fpoa  this  site 

oMBBMdiocs  olBce  ami  showroom  accoaimodatioa  will  be 

ereeted.  aad  the  iDusiratioB  below  depicts  this  buildiag 

-       appear  « ■  -  -   i>  ^i\r!vt*^. 


1  impro^ 
aad  VI 


HEAT  AND   POWER  FROM  VEGETABLE 
WASTE  AND  iREFUSE. 
A  i"  -  -   i  _  -.0  an 

i>  -  '  re^'tauoa 

i  external  combaBtaoa 
and  :v-r  ^^le  rA|jad  ^>rw;j,.  uca  01  ciianraal  for  use  ia  roa- 
aectmn  with  gas  engines.  The  ^ant(»  work  under  ^at  is 
known  as  the  Wells  srstem.  tne  method^  bariag  beea 
worked  oat  bv  Mr.  JcJm  WeUs.  fmaerhr  laspecior  of  Mines 
fcH-  Egypt.  Mr.  Wel!s  has  been  for  loag  c<aaected  with 
problems  of  cheap  productioa  of  power  ia  undeveloped 
countries  and  we  are  indebted  to  him  for  the  following 
|«artirular^  of  hi?  system.  The  WeOs  Testable  Fuel  iNnwer 
Company.  Ltd..  has  been  formed  ia  Lqadoa  to  take  up  and 
ik>al  with  Mr.  \VeDs*s  -nTentioBs  aad  to  supply  plaats  made 

in  acvordaace  therewith. 

One  difficulty  in  using  reget- 
lable  and  wood  waste  ia  gas 
producers  is  its  balkiaess,  whidi 
inii:dTes  tbe  {Moblem  of  so  con- 
siructiag  the  furaace  aad  hop- 
per as  to  permit  the  fuel  to  be 
ia  with  sufficieBt  rapidity. 
Under  tbe  Welk  syston  a  ma- 
'--  <j!>e  has  beea  deogaed  oa  the 
->s  <tf  the  comnma  chaC-cut- 
nlyof  heavier  aad  stxQBgnr 
-.mctioa,  which  cuts  such 
.i.ter  as  cottoo    stalls  aad 
~:milar     fuel     iato  two-incb 
^tbs  aiad  reduces  the  bulk  of 
3   from   20  to  3|  cubic 
Larger  aad  hearier 
known   as  break- 
-.^de  for  dealiag  with 
-  '>ru^wood. 
-        fuel  into  the 
ducer  a  Stan- 
's employed. 


;  re 


Alters  in  Lc-; 


i  -td. 


of 


pwtahle  ei^in^  Messrs.  Garrett  can  daim  to  bare  ~r 
the  first  makers  to  export  threshing  machiaerr  :  - 

Ea^bad. 

Tliere  is  probably  ao  farmer  who  is  aot  acqaaiated  with 
the  aaiae  of  Howard  in  coanectioB  with  the  ^oug^  indus- 
try. Messrs.  Howard's  barrows.  haUi^  presses,  straw 
uussersv  aad  cuhiTators  are  also  well  kaowa  throu^bmt  the 
world,  aad  the  firm  hare  just  produced  a  new  modd  of 
the  latter  implaaest,  the  "  BuB-dog/*  which  should  hare 
a  readk  sale  ia  the  Eastern  market.  TVey  also  manufacture 
portable  railway  plant  on  a  large  scale. 

For  com  and'  seed  drills  aad  manure  distributors  Mesis. 
L.  R.  Kaapp  aad  Co..  Ltd..  of  Claafidd.  are  hdd  in  hi^ 
repute,  aad  driDs  vi  all  descziptioas  are  supi^ed  to  laeet 
rajied  requirments. 

One  of  the  most  striki^  features  of  the  firms  assodated 
ander  Agricultural  and  Geoerml  Engineers.  Ltd..  is  the 
length  of  time  which  they  hare  bem  established  is  business. 
Three  of  the  firms  date'fnmi  174-5.  1770.  and  177?  respee- 
tire^.  and  the  ara-age  life  c<f  the  tweHo  coastiruait  com- 
panies is  ao  less  thaa  56  years,  .At  present  the  Company's 
Head  Ofik«s  in  I^ndon  are  at  Central  House.  Kin^way. 
Tbe  Company  recently  acquired  an  important  large  building 


by  1  ft-  T 
plant,  but 

Gas  to  K 
and  it  is  f 
efiective  h  - ' 
is  antbraci: 

The  gas  may 
which  purpose  >  . 
places  wbere  wood  is  a 
modified  to  act  as  a 
the  reeorery  of  by-prcKv 
ac^oae.  may  be  installec 

Xot  only  does  d»e 
that  bare  hitherto  hiadr 
T«£;etable  tissues  preral^ 
tries,  but  as  derdoped 
destructor  of  very  simr 
upoB  to  produce  gas  of  _ 
suc^  as  town,  hcmse.  ac^ 
hithato  been  successiuDr 


^tead  of  bdne  circular,  as 
r.  like  t? 
-  buih  ur 

"the 

.  ^  es  is  suitably  treated. 

--.  iable  TarialBon  in  die 
~  engine,  whether  the  fnd  used 

-t  undo-  steam  boilevs.  fiK- 
:Tnpm«t  is  supplied.  In 
gas  producer  may  be 
'.ncer.    Apparatus  for 
f  methyl  akohd  aad 

~e  the  diSoculties 
eral  use  of  waste 
-  "^astern  iitdus- 
ts  in  fact  a 
.depended 
3iatenal 

.„  r,;-:-:  .  ^nat^e  not 

used  for  the  production  of  gas. 
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RECENT  EXCAVATOR  PRACTICE. 

The  development  diiriug  the  past  decade  ot  the  steam 
excavator,  commonly  known  as  the  steam  navvy,  has  steadily 
proceeded  and  its  field  of  utility  materially  enlarged.  Such 
progress  is  of  inU^-re.-it  and  importance  to  the  Far  East, 
which,  from  an  engineer's  point  of  view,  must  be  considered 
very  much  in  the  light  of  new  territory,  where  projects 
connected  with  civil  engineering,  such  as  railways,  docks, 
canals,  and  public  works,  are  so  essential  to  expansion. 
Moreover,  with  the  introduction  of  new  and  the  improve- 
ment of  existing  types  of  excavator,  the  scope  of  the  ma- 
chine is  no  longer  limited  to  contractor's  work,  but  uo\\- 
embraces  more  or  less  permanent  duties  in  open  mines  and 
quarries  and  similar  industrial  undertakings  which  have 
great  prospects  in  the  Far  East.  Particulars  of  the  mo>t 
interes-ting  types  of  modern  machines  and  of  modern 
methods  in  excavating  were  given  in  a  paper  recently  read 
before  the  Institution  of  Mechanical  Engineers  by  Messrs. 
F.  H.  Livens  and  \V.  Barnes.  The  authors  showed'  that  th<- 
original  steam  navvy,  which  was  capable  of  swinging  or 
slewing  its  excavating  gear  through  a  little  more  than 
half  a  circle,  has  been  now  displaced  to  a  large  extent  l)y 
the  full-circle  machine,  commonly  known  as  the  steam-craiu- 
navvy,  and  developments  of  this  latter  type  are  what  the 
general  user  finds  so  useful  for  his  work. 

The  size  of  the  machine  most  suitable  for  various  work- 
ings is  governed  chiefly  l)y  the  nature  of  the  material  to  be 
excavated  and  the  output  required  per  day.    The  former 


are  tittcd,  one  set  to  standard  gauge,  usually  4  ft.  8^  in., 
lor  use  in  moving  the  machine  any  considerable  distance  on 
a  railway  track;  the  other,  a  broad  gauge  set  to  carry  the 
machine  wlien  excavating.  The  bucket  arm  is  fitted  with 
long  racks  gearing  into  pinions  driven  from  a  &et  of  small, 
self-contained  engines  hxed  on  the  jib,  which  vary  the 
cutting  or  discharging  radius  of  the  bucket,  the  bucket  arm 
being  racked  in  or  out  as  desired. 

The  digging  motion  is  operated  by  a  wire-rope  on  a 
hoisting  drum  of  a  more  or  less  conventional  tj-pe  driven 
through  a  friction  clutch,  actuated  by  a  steam-cylinder  for 
easy  and  quick  operating.  The  drum  is  loose  upon  the 
drum-shaft  and,  when  free  of  the  clutch,  is  under  the 
driver's  control  bj-  means  of  a  fool^brake. 

The  slewing  motion  is  either  driven  from  the  main  en- 
gines used  for  hoisting,  through  a  set  of  reversing  friction 
clutches  and  the  usual  gearing,  terminating  in  the  gear- 
ring  on  the  main  frame,  or  in  some  machines  by  a  separate 
set  of  engines  which  is  a  duplicate  of  those  on  the  jib. 

The  travelling  motion  is  taken  ofi  the  main  engines 
through  a  train  of  gearing  connected  to  bevel  gears  at 
the  top  of  the  centi-(!  jjost,  the  power  being  transmitted 
from  these  by  a  vertical  shaft  through  the  cenire  i)ost  to 
the  gearing  under  the  main  frame. 

Fig.  1  shows  various  positions  of  tlie  Inicket.  A  is  the 
]K)sition  of  the  bucket  when  it  is  racked  in  to  the  mini- 
mum discharging  jKiint:  B  is  the  extreme  cutting  and  dis- 
charging radius,  w  hilst  ('  sbows  tlie  highest  point  to  which 


Fig.  1.— Typical  General  Purpose  Crane-Navvy:   total  weight,  55  tons. 


will  determine  the  niininaim  cutting  effort  U>  be  u.scd.  For 
exeniple  4  to  0  tons  is  suitable  for  mat<!rial  up  to  clay 
of  medium  hardness;  8  to  10  tons  is  suitable  for  stiH  day"; 
12  U)  20  tons  is  .suitable  for  boulder  clay;  20  to  .'K)  tons  is 
suitable  for  heavier  material,  such  as  liiriestotK!  and  ht^avy 
iron -ore. 

Thft  output  dc,|>en(ls  also  ujjon  tlie  si/>c  of  the  Imcket, 
which  again  is  governed  by  the  nature  of  the  materi«il  to 
be  excavated:  thus  a  machine  having  0  tons  cutting  effort 
is  mo»t  efficient  when  fitt<-d  with  a  bucket  of  J  to  1  cubic 
yard  capacity;  if  l2  tons,  then  the  bucket  should  hold  irom 
IJ  to  2  cubic  yard.s:  and  if  20  tons,  from  2i  to  .'5.J  cubic 
yards,  U>  give  approximate  examples. 

The  machine  in  Fig.  1  is  the  ty[)e  and  size  of  machine  in 
m*rst  general  use,  (jnfi  i>  alsf>  interesting  from  the  modifi- 
ffitioiiH  which  can  Ik-  ma/le  in  it  to  me<-t  various  conditiniis 
of  working.  Its  weight  is  i>')  Umn  net  or  02  tfjus  in  working 
order.  With  the  length  of  jib  shown,  the  machine  has  Hiitli- 
cient  stability  for  20  U>i)^  cutting  effort  on  the  bucket  teeth, 
or,  if  ns*;d  as  »  crarif,  it  will  lift  a  load  of  20  tons. 

It  is  ftupplied  with  a  bucket  of  2]  or  cubic  yards 
capacity,  having  a  renewable  mild  ster  l  lip-plate  cairyiTig 
sfc<'e|  teeth  with  reneuable  points  of  iriangarKse  steel.  The 
main  frame  ha-i  the.  travelling  ^ear  on  the  underside,  whilst 
the  t/<p  face  or  jilatforrri  carries  a  cfunbinwl  gear-ring  and 
rollf'T  path,  u[)on  which  th«  whole  upper  structure  and 
»^cavating  gear   revolves.    Two  mtn  of  travelling  whr'^;ls 


the  bucket  can  bo  hoisted;  this  indicates  the  depth  of  cut 
which  can  be  taken  without  under-cutting  the  material. 
It  is  evid(;nt  that  th(!re  arc  cei'tain  conditions  of  working 
which  are  beyond  the  possibilities  of  ii  and  G  on  tho  stan- 
dard machine,  but  these  can  bo  met  by  increasing  the 
lengtlis  of  tho  jib  and  bucket-arm,  and  correspondingly 
flecreasing  tho  cutting  effort  and  the  size  of  the  bucket. 

.\n  interesting  mo(lirio;ition  of  the  above  machine  is  tho 
combined  steam-navvy  and  grab.  It  is  a  dual-purpose 
machine,  and  will  not  only  excavate,  but  will  take  up  over- 
laying material.  Two  hoisting  drums  are  fitted  to  tlio 
main  di  uiii-shaft,  one  for  us(!  with  tho  steam  navvy  bucket 
and  till!  other  for  use  with  tin;  grjub.  I''itlier  of  the  drums 
can  bo  connected  or  discoruuHted  at  will.  An  extended 
jib  and  bucket  arm  may  be  used  to  (enable  the  excavatcnl 
material  to  bo  discharged  at  a  griwiter  (listan(;e.  This 
naturally  decreases  <utliiig  effort,  to  avoid  which  a  normal 
length  of  jib  working  in  ronj unction  with  a  transiiorter 
may  b<!  employed. 

This  type  of  machine  is  illustrated  (l''ig.  2).  'I'he  tran.s- 
porter  tiKivels  in  the  bottom  of  the  (|uarry.  The  under- 
frame  is  fitted  with  tlii'  necessary  wheels  and  travelling 
gear,  which  <'iiabl(>  if.  I<>  Im  moved  about  tho  (piarry  under 
its  ow  n  power,  and  on  the  iind("rrra  mo  are  the  boiler  and 
winding  engines  for  actuating  the  transporting  geai',  which 
are  sufliciently  largo  to  haul  a  fully-loaded  skij)  up  the  in- 
clitu>(|  track  at  a  speed  to  suit  tho  (excavator,  and,  in  addi- 
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lion,  supplying  the  power  for  travelling.  The  skip  is  about 
25  per  cent,  larger  than  the  excavator  bucket  to  avoid 
spillage.  It  is  fitted  with  a  hinged  door  similar  in  prin- 
ciple to  the  bucket  of  the  digger,  but  arianged  .so  Lhat 


Fig.  2, — Crane-Navvy  working  in  conjunction  with  a  Transporter 


Fig.  3.— Combined  Excavator  and  Transporter,  removing  cover  from  Ironstone 


Fig.  4. — Endless  Bucket  Excavator  combined  with  Belt  Conveyor. 


DIGGING  ROPE^ 


Fig.  5. — Illustrating  Method  of  Working  of  Dragline  Excavator 


it  can  be  ()i)en<Ml  at  any  desired  point  along  the  traiisj)()i  tei- 
track  by  means  of  a  movabk"  tri]iping  jack,  ^^hich  is 
traver.sed  hy  a  small  hand-winch  on  the  .transporter,  within 
easy  reach  of  the  driver.    Compared  with  a  long  jib-ci-ane 


navvy  of  equal  bucket  capacity,  the  plant  is  capable  of  a 
larger  output.  It  is  very  economical,  the  only  disadvan- 
tages b<Mng  the  extra  man  emiiloycd  as  driver  of  the  trans- 
porter and  the  necessity  of  moving  and  laying  a  track  for 
two  maciiincs  instead  of  one. 

.\n  (iudle.ss  carrying  belt  is  occasionally 
used  in  place  of  the  skip,  fed  from  a  re- 
volving pan  at  the  foot  of  the  trans- 
|)ort<"r,  into  which  the  excavator  dis- 
charges. The  advantage  of  this  arrange- 
ment is  its  lighter  weight  compared  with 
th(!  track  for  the  skip  on  account  of  the 
distributed  load  on  the  belt,  as  against 
t!ic  ( oiiccntrated  load  of  the  skij).  Its 
disadvantages  are  the  greater  mainten- 
ance charg(>s — chiefly  belt  renewals — and 
th(>  fact  that  the  discharge  takes  place 
at  one  j-oint— the  end  of  the  belt.  If 
tile  ground  has  not  to  be  left  level 
again,  but  can  remain  in  the  ridge  for- 
mation caused  by  the  discharge  from  th(! 
liclt-conveyor,  the  latter  point  does  noij 
count,  but  as  generally  the  land  has  to 
be  put  I)ack  into  cultivation,  much  ad- 
ditional expenditure  is  incurred  if  the 
levelling  lias  to  be  done  by  hand. 

.\  simjile  machine  combining  the  ad- 
vantages of  both  excavator  and  trans- 
porter is  shown  in  Fig.  ;{.  The  machine 
is  a  single-bucket  excavator  carrying  a 
wagon  transporter  supported  by  a  coni- 
nion  tower  and  main  frame,  and  weighs 
aliout  H.T  tons.  The  method  of  dis- 
(  liarging  the  material  into  the  wagon  is 
its  most  novel  featuro,  as,  instead  of 
the  l)iicket  being  swung  round  over  the 
wagon  in  the  usual  way,  the  hoisting  is 
continued  after  the  cut  is  finished,  until 
th(^  bucket  is  pulled  right  into  the  jib 
and  immediately  over  the  tox)  of  a  chute 
fitted  between  the  sides  of  the  jib. 
■lust  as  tlie  bucket  is  coming  over  the 
mouth  of  the  chute,  the  catch  holding 
the  dooi-  in  place  is  mechanically  pulled 
off.  the  door  falls,  and  the  contents  of 
the  bucket  are  discharged  down  the 
chute  into  the  wagon  standing  on  the 
transporter  track  at  the  foot  of  the 
chute. 

When  the  material  is  light  and  easy 
to  dig,  the  endless  bucket  type  of  exca- 
vator, feeding  on  to  a  belt  conveyor, 
may  be  a  very  useful  and  efficient  cum- 
bination,  as  shown  in  Fig.  4,  which  illus- 
trates tile  largest  machine  of  its  kind, 
and  is  ojieiated  electrically  by  a  thi-ee- 
|)liase  current. 

Where  labour  is  scarce,  small  ci-aiie- 
iiavvy  machines  are  increasingly  in 
favour  amongst  small  contractors,  brick 
manufacturers,  quarry  owners,  and 
others.  In  general  design  these  smaller 
iiiacliines  are  similar  to  the  larger  ma- 
chines previously  described.  They  weigh, 
however,  only  about  16  tons  net,  carry  a 
bucket  of  about  f  of  cubic  yard  cai)a- 
city,  with  5  tons  cutting  effort  on  the 
teeth.  Many  modifications  of  these 
>mall  machines  are  possible  to  enable 
them  satisfactorily  to  deal  with  a 
variety  of  materials. 

The  single-bucket  excavators  already 
described  have  three  characteristics — 
they  excavate  above  the  level  on  which 
they  stand,  they  dig  away  from  the  ma- 
chine, and  they  advance  into  the  exca- 
vation as  it  proceeds.  The  machine 
shown  in  I'ig.  5  works  in  an  exactly 
opposite  manner  in  all  three  resi>ects, 
and  the  bucket  is  dragged  towards  the 
machine  on  a  flexible  rope  instead  of 
being  guitied  by  a  radial  arm.  This 
type  of  machine  is  very  useful  for  drain- 
age work  and  for  situations  where  the 
ground  is  too  wet  for  a  machine  to  stand 
in  the  bottom.  In  construction  it  is 
similar  in  many  respects  to  a  crane- 
na\\y:  in  fact,  the  latt<^r  may  be  designed  so  that,  by 
adding  an  additional  drum  to  the  hoisting  engines  and 
fitting  a  longer  jib  to  the  special  bucket,  the  machine  can 
l)e  converted  into  a  dragline. 
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The  method  of  working  is  as  follows  :  The  bucket  is 
lowered  out  at  its  extreme  radius  to  the  foot  of  the  exca- 
vation, the  digging  drum  is  put  into  gear,  and  the  bucket 
is  dragged  into  the  material  towards  the  macliine,  the 
thickness  of  the  cut  being  regulated  by  means  of  the  ten- 
sion on  the  hoisting  rope.  If  the  cut  is  correct  the  hoisting 
drum  unwinds  freely.  A  thinner  cut  can  be  taken  by 
braking  the  hoisting  line.  "When  the  bucket  i-;  full  the 
digging  clutch  is  thrown  out  and  the  hoi.sting  gear  jnit 
in.  The  bucket  is  then  lifted  on  the  hoisting  rope,  and  the 
digging  roi>e  is  allowed  to  run  out  under  the  control  of  the 
brake  so  as  to  swing  the  bucket  towards  the  front  of  the 
jib.  The  machine  is  then  slewed  over  the  dumping  point 
and  the  bucket  discharged.  The  bucket  can  be  swung  out 
beyond  the  jib-head  radius  to  take  a  larger  radius  of  cut 
bv  drawing  in  the  empty  bucket  on  the  digging  line,  and 
then  letting  it  run  out  as  freely  and  as  fast  as  it  can 
so  that  it  swings  bevond  the  jib-head. 

The  following  table  gives  some  comparative  working 
information  of  some  of  the  machines  illustrated  or 
des<-ribed.  Time  lost,  referred  to  in  the  right-hand  columns, 
includes  time  emjiloyed  in  waiting  for  wagons  and  in 
moving  up  : — 

Average  Average 
output  output 

Net  Weight  per  hour      per  hour 

and  Material         inclusive  of  exclusive  of 

Type  of  M.vhine.  Excavated.         lost  time.     lost  time. 

5.' tons  Crane  Navvy  ...    Ironstone  fairly     12o  tons      196  tons 
ea«y  to  dig 

55  ton' Crane  Navvy   ...    Heavy  Ironstone    117  tons      IfiT  tons. 

5fi  ton«  Lonir  Jib  Crane 
Navvy.  00  ft.  dis- 
charging centre       ...    Sand    81  cubic    107  cubic 

yards.  yards. 

55  tons  Crane  Xavvy 
working  with  Trans- 
porter  Stiff  clay  and       l.'ifi  cubic     213  cubic 

loam  yards.  yards. 

4.3  ton-s  'Crane  Navvy 
working  with  Trans- 
porter...      ...       ...    Stiff  clfty  an-1       100  cubic      170  cubic 

loam  yards.  yards. 

85  tons  combined  Ex- 
cavator  and  Tran."- 

porter  ...  Stiff  cUy  and       160  cubic      1.34  cubic 

sandstone  yards  yards. 

120  tons  Cran?  Navvy     Very  heavy  101  tons       321  tons 

ironstone 

Compared  with  the  results  shown  al)ove.  an  average 
man  can  excavate  from  1  cubic  yard  of  clay  or  ironstone 
to  2  cubic  yards  of  sand  per  hour. 


COAL  MINING  IN  JAPAN. 

.\lthough  coal  produftion  in  .lajian  has  been  large,  ex- 
ceeding that  of  Inflia,  and  a  large  t<)r\nagc  of  .lajjanese  coal 
has  been  available  for  ex|)ort  and  sal<-  at  fairly  cheap  rates, 
there  has  been  a  sudden  deciease  rec(>ntly  in  .lapan's  oiit|)iit 
returns.  The  decline  is  attril)uted  to  the  decrease  in  the 
eonsumption  through  the  general  curtaihnent 
or  suspension  of  work  in  industrial  ccnties,  - 
which  has  comi)elled  the  mines  to  stop  or  cut 
down  th<'ir  output.  The  quantity  used  for 
industrial  purposes  throughout  .Japan  is 
about  l(i,Of)(J,(XK)  tons  per  year  as  an  average, 
which  figure,  it  is  estimated,  will  fall  to 
i;i,f)()<),0'K)  tons,  or  even  le.ss,  flue  to  much 
easier  conflitions  in  many  factories.  As  most 
of  the  mines  are  restricting  their  oiit))Mt  in 
view  of  the  falling  off  in  the  quantity  con- 
Mi. med,  there  will  be  no  fear  of  over-produc- 
tion anfl  the  consequ'-nt  fall  in  market  [)rice-. 
The  price  for  the  superior  quality,  su<-h  as  the 
Hokkaido  and  Kyushu  coal,  is  rather  firm, 
anri  stands  a  chante  of  holding  its  own,  as 
the  mine-owners  and  holders  of  stocks  are 
mostly  |)Os<-<'SHed  of  large  means,  and  do  hot 
wish  U>  sell  their  holdings  for  the  purixisc 
of  raising  funds. 

The  exiK»rt  of  .fai^anese  coal  to  the  Straits 
Settlements    and    oth<-r     places    last  year 
amounterl    to    2,fKK),(KK)    tf)ns,    as  against 
2,W),f»r)f)  tons  in  1918.     The  output  of  the 
Fiishiin  c/»al-min«;  in  Manchuria  during  last  year  aiijouiiti  d 
to  2,7fX).fH)f)  tons.    Since  the  beginning  of  the  [jresent  year 
the  oiit|iiit  of  this  minr-  lias  shown   an  inrrease,   and  in 
.fannary  amounted  to  SJ^Kl.fKK)  tons,     ft  is  antici|)at(-d  that 
the  Uttal  outffUt  this  year  will  reach  .'i,()<X),(K)f)  tons. 

There  i-t  little  /loiibt  that  the  labour  difficidties  now  being 
experiencefl  jr;  (In-^i  Uritain  and  in  .\inericfl  favourably 
affect  coal-mining  in  the   l''ar  Kast. 


THE   EVOLUTION  OF    THE  INTERNAL 
COMBUSTION  ENGINE. 

The  efficiency  of  the  iiiteinal  coniliustion  engine  of  to-day 
IS  one  of  the  triumphs  of  scientific  engineering,  and  the 
rapid  development  of  this  form  of  motive  power  is  a  strik- 
ing example  of  modem  progress.  Sixty  years  ago  the 
internal  combustion  engine  was  in  the  purely  experi'niental 
stage.  To-day  its  service  is  universal  and  "its  application 
in  industry  and  agriculture  is  world-wide.  The  credit  for 
this  achievement  is  due  to  those  firms  and  individuals  who 
by  their  enterpi-ise  and  efforts  rendered  possilile  this  ad- 
vance. Foremost  among  these  stands  the  well-known 
British  firm  of  Crossley  Bros.,  Ltd.,  of  Openshaw,  Man- 
chester, which  has  been  responsible  for  a  large  share  of 
the  pioneer  work  in  this  direction,  and  whose  history  has 
been  from  the  outset  the  history  of  the  evolution  of  the 
internal  combustion  engine. 

Founded  in  the  year  1866  by  the  brotliers  ¥.  W.  and 
\V.  .J.  Crossley,  the  firm  of  Crossley  Brothers  entered  u])oii 
its  career  in  Great  ^farlborough  Street,  ^Manchester,  with 
the  strength  of  some  200'  employees.  Before  that  date  gas- 
engines  had  already  been  made,  but  not  in  any  quantity, 
and  this  firm  holds  the  proud  distinction  of  having  lieen 
the  first  to  manufacture  a  commercially  successful  gas- 
engine.  The  Otto  and  Langen  atmospheric  gas-engine,  to 
give  the  original  type  its  full  name,  was  noisy  and  limited 
in  size  to  3  or  4  h.p.,  but  its  succe.ss  was  immediately 
as.sui-ed  on  account  of  its  remarkable  economy  in  gas  coii- 
sum])tion  compared  with  any  engine  previously  built.  Ten 
years  later,  in  1876,  IVfessrs.  Crossley  Brothers  introduced 
the  Otto  silent  slide  valve  engine,  which  worked  on  the 
well-known  four-cycle  principle.  This  engine  was  the  fore- 
runner of  the  modern  gas-engine,  and  the  four-cvclo  prin- 
ciple still  holds  the  field  to  this  day. 

The  i)opularity  of  this  form  of  power  was  fully  demon- 
strated by  the  growing  demand  for  their  engines  which 
.^^essl■s.  Crossley  Brothers  exiwrienced,  and  it  was  soon 
evident  that  the  works  in  (ireat  Marlborough  Street  were 
not  largo  enough  for  their  requirements.  The  number  of 
employees  had  gradually  increased  from  200  to  500,  and  in 
1H81  the  firm  had  been  formed  into  a  private  limited  com- 
pany. Lack  of  space  ])revented  any  further  extension  of  the 
original  iiremises,  so  a  site  of  about  14  acres  was  acquired 
at  Openshaw,  Manchester,  and  new  works  were  erected 
there.  By  188;}  all  pre])a rations  were  compl;>te,  and  the 
whole  i)usiness  was  transf<Mied  to  the  now  works  in  the 
summer  of  that  yeai-. 

In  these  more  commodious  surroundings  the  ]3roduction  of 
gas-engines  was  continued  on  a  much  larger  seale,  and 
many  im])rovements  and  modifications  of  the  existing  tyjies 
were  carried  out.  One  of  the  most  important  of  these  was 
the  introduction,  about  the  year  1888.  of  tube  ignition, 
wfiii  h  eliminated  the  wear  and  tear  of  slide  valves  and  also 
allowed  the  compression,  and  consequently  the  power  of 
t)ie  engiri(\  to  be  consideral)ly  increased. 

It  was  about  this  time  that  the  attention  of  engineers 
was  turned  to  the  oil  eiigiiH',  and  although  its  invention 
dates  back  to  1H72,  d<'velopiii('nt  had  onlv  I'caclied  a  \-ei-y 


Farm  Oil  Engine  for  separate  Water  Cooling. 

lircliminary  stage.  In  IWII  Messrs.  Crossley  Brothers  ])ut 
their  first  oil  engine  njion  the  market,  and'  from  that  dav 
tr)  this  they  liav<'  winked  unceasingly  lo  imi)rove  anil 
siiriplily  both  thesir  ty|)es  of  internal  combustion  engines. 

Most  oil-engines  of  the  |)ast,  and  many  of  the  pre.si-nt 
day  too.  needed  (lie  continual  care  and  attention  of  a 
highly-skilled  <'nginecr,  but  this  firm  decided  to  work  on 
fnore  siin|i|i'  liiu^s  iiltogetlier,  and,  avoidimr  the  "  Hiese]  " 
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typo  of  ongiuc,  with  its  complicated  uit'chiuiisiu,  cvou- 
tually  siK'C'cHHlod  in  producing  an  engine  of  practically 
the  same  economy  that  could  be  looked  aftei-  by  an  ordinary 
intelligent  attendant.  Thei50  early  engines  were  designed 
to  run  on  petroleum  oil,  which  was  not  only  conveniently 
st<)i<'d  and  trans])orted,  but  also  in  those  days  plentiful 
and  cheap.  'J'o-day,  however,  the  lack  of  sujiply  <uid  ever- 
inci<>asing  demand  for  this  cla.ss  of  oil  has  made  this  fuel 


obtain  their 


Farm  Oil  Engine  (Hopper  type)  with  Oil  Tank  and  with  Hopper  for 

Cooling  Water. 


comparatively  dear  and  sometimes  difficult 
to  obtain.  Lhider  these  circumstances  the 
recent  introduction  of  t;lu^  now  Crossley 
Oil-J'^ngine  for  using  crude  and  residual 
oils,  as  well  as  the  more  refined  classes  of  oil 
if  desired,  comes  at  an  opportune  moment, 
especially  for  those  power  users  who  are 
situated  within  easy  reach  of  these  cheaper 
varieties  of  heavy  oils. 

In  1697  Mr.  F.  W.  Cro.s.sley  died,  and 
the  firm  was  in  that  year  incorpoi-ated  as 
a  public  limited  company,  with  Mr.  W.  .1. 
Crossley  at  its  head. 

Up  to  this  date  Messrs.  Crossley  Brothers 
had  confined  their  attention  to  gas  and  oil 
engines,  but  in  ]90l  they  laid  the  founda- 
tion of  what  is  to-day  a  most  important 
branch  of  their  business — the  manufacture 
of  producer  gas  plants.  Producer  gas  had 
been  in  use  some  years,  and  C'ro.ssley  gas- 
engines  had  often  Ijeen  adapted  to  use  this 
instead  of  town  gas  Avith  success,  but  gas 
])lants  had  not  reached  a  sufficiently  high 
standard  of  reliability  to  warrant  their  ex- 
tensive adoption.  The  most  u.sual  form  of 
gas  plant  at  that  time  Avas  the  pressure 
type,  and  ]\Iessrs.  Crossley  Pirothers,  Ltd., 
were   among   the    first   to    liring  forAvard 


the  suction  gas  plant,  Avhich  has  of  late;  years  ahnost 
entirely  taken  its  place.  The  ecoru)my  of  the  present-day 
suction  gas  plant  is,  Messrs.  Crossley  claim,  not  approached 
by  that  of  any  other  poAver  jiroducer,  and  the  application 
of  its  principle  to  the  gasification  of  Avastcv  fwl,  such  as 
spent  tan,  Avood  refuse,  cotton  seed,  and  othei-  refuse  fuels, 
has  enai)led  many  firms  in  every  part  of  the  world  to 
power  absolutely  fi'ce  of  cost  from  their  OAvn 
waste  products. 

'J"he  ten  y<>ars  from  lUOl  to  1011  must  be 
classed  as  a  |)eriod  of  expansion  and  de- 
velopment in  the  history  of  the  firm. 
Duiing  this  time  many  ncAV  principles  weie 
incorporated  in  the  design  both  of  gas  and 
oil  engines.  Perhaps  the  most  imjxjrtant 
of  these  Avas  the  introduction  of  variable 
admission  governing  and  forced  lubrication 
on  all  models.  The  former  varied  the  cpuin- 
tity  of  the  mixture  according  to  the  actAial 
load  on  the;  engine,  and  produced,  by  the 
al)solute  regularity  of  the  explosions,  a 
silent,  smooth-running  engine  giving  long 
Iif(^  and  reliability  and  an  economy  im])os- 
sil)Ie  Avith  the  old-fashioned  "  hit-and-miss" 
type  of  governor.  The  latter  ensured  per- 
fect and  automatic  lubrication  of  all  main 
biarings  diiectly  the  engine  was  started, 
and  eliminated  all  risk  of  damage  due  to 
iK>gligence  on  the  part  of  the  attendant. 

.■MAvays  ])rogressive  in  their  policy,  the 
firm  of  Crossley  Brothers,  Tjtd.,  have  built 
up  a  Avorld-Avide  reputation  for  the  quality 
and  efficiency  of  their  engines,  a  reputation 
whicli  has  been  further  enhanced  by  the 
numerous  "  first "  aAvards  won  at  compe- 
titions both  in  Great  Britain  and  abroad, 
and  by  the  outstanding  successes  achieved 
at  many  international  exhibitions. 

In  1911  Sir  William  Crossley,  who  had 
been  made  a  baronet  not  many  years  pre- 
viously, died,  and  his  place  Avas  taken  by 


Farm  Gas  Engine. 


Crude  Oil  Engine.     Made  in  Sizes  from  40  to  130  h.p. 


his  eldest  son,  Sir  Kenneth  Cross- 
ley,  Avho  is  the  present  chairman  of 
the  company. 

The  great  oxpansicm  of  the  i)usi- 
ness  during  the  past  fifteen  years 
had  necessitated  several  minor  ex- 
tensions to  the  AA-orks  at  OpenshaAV, 
but  by  1914  the  limit  had  been 
reached  and  it  Avas  evident  that, 
to  cope  Avith  the  ever-groAving  de- 
mand, extensions  on  a  larger  .scale 
nuist  be  undertaken.  A  suitable 
site  Avas  therefore  chosen  at  KrAvood 
Park,  near  !NTanchester,  and  a  piece 
of  open  country  comprising  48 
ac  i'es  Avas  acquired,  Avhere  ncAV  Avorks 
Avcre  erected  on  the  most  modern 
lines.  All  further  exjiansion  was 
stoi)])ed,  hoAvever,  by  the  Avar,  and 
]\ressrs.  Oi'ossley  Brothers,  Ltd., 
Avere  one  of  the  first  priA-ate  firms 
to  be  entrusted  Avith  Ciovernment 
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contracts.  This  work,  which  was  often  of  a  strictly  confi- 
dential nature,  demanded  throughout  the  very  highest 
degree  of  accuracy,  and  the  success  with  which  it  was  in 
every  case  performed  i'^  further  proof  of  Crossley  wt)rkman- 
ship  and  skill. 

The  return  of  peace  conditions  was  the  signal  for  the 
reorganisation  and  standardisation  of  conditions  of  manu- 
facture, and  the  introduction  of  the  most  up-to-date 
methods  and  equipment  has  jxived  the  way  for  the  pro- 
gi-iamme  of  mass  production.  Already  the  number  of 
employees  has  reached  nearly  4,000,  and  it  is  anticipated 
that  when  the  extensions  at  Erwood  Park  have  been  com- 
pleted the  output  will  reach  200  engines  per  week. 

Messrs.  Crosslev  have  further  strengthened  their  position 
by  the  recent  al)sorption  of  tlie  Premier  Gas-Engine  Com- 
pany. This  company  was  one  of  the  pioneers  of  large- 
power  gas-engines  in  this  country,  and  their  large  gas- 
engines  are  probably  unequalled.  Large  extensions  are 
already  being  made  at  their  works  at  Sandiacre.  Notting- 
ham, and  it  has  been  decided  to  increase  their  output  to 
four  times  its  pre-war  figure. 

The  acquisition  of  these  branch  works  for  the  manufac- 
ture of  large  engines  only  will  enable  ilessrs.  ("rossley 
Brothers.  Ltd..  to  devote  the  entire  output  of  their  Open- 
shaw  and  Erwood  Park  works  to  engines  of  small  and 
medium  size,  and  to  effect  consideraljle  economy  by  the 
standardisation  of  a  limited  numi)er  of  models. 


MODERN    ENGINEERING  PRACTICE. 

DEVELOPMENT    IN    NARROW-GAUGE  RAILWAYS. 

An  ingenious  form  of  loco-tractor  for  narrow-gauge  rail- 
ways has  been  designed  by  Mr.  V.  Button,  SuporinUMident 
(^lotor  Transport)  of  the  South  .\frican  Railway  Adminis- 
tration. It  is  described  by  Sir  William  Hoy,  General  Mana- 
ger in  the  official  Jouriuil  of  [inhisfiic.t,  and  it  is  thought 
will  greatly  modify  the  transport  problem  in  new  countries. 
The  guiding  wheels  of  the  tractor  itself,  as  usual,  run  on 
the  rails,  l)ut  the  driving  wheels,  fitted  witii  solid  rubber 
tyres,  run  on  strips  of  road  metal  on  either  side  of  the 
rail  track.  It  is  claimed  that  for  a  given  horse-power  and 
weight  the  hauling  power  is  four  times  as  great  as  with 
ordinai-y  locomotives.  The  rails  do  not  need  to  be  heavier 
than  16  lb.  per  yard,  steep  gradients  and  sharp  curves  are 
easily  negotiated,  and  the  lino  can  be  located  with  much 
greater  disregard  for  the  physical  characteristics  of  the  dis- 
trict traversed  than  in  the  case  of  an  ordinary  railway. 
There  are  a  number  of  other  advantages,  such  as  the  ease 
and  cheajnuss  with  which  short  spurs  to  farms  can  be  laid. 
It  is  estimated  that  at  the  present  time  a  "i-ft.  gauge  loco- 
tractor  line,  with  iO-lb.  rails,  could  be  laid  for  £2,"216  jjcr 
mile,  including  rolling  stock  and  buildings,  as  compared 
with  al)out  double  that  sum  for  an  oidinai-y  2-ft.  gauge 
railway.  .\  loco-tractor  line  20  miles  long  would  pay  its 
wav  on  a  volume  of  traffic  which  would,  in  the  case  of  an 


Crossley  s  200  b.h.p.  Twin  Cylinder  Gas  Engine  direct-coupled  to  D.C,  Generator.      View  taken  while 

engine  running,  showing  absence  of  vibration. 


In  addition  to  a  large  financial  interest  in  the  firm  of 
Crossley  .Motors,  .M<'ssrs.  Crossley  IJrothers,  Limited,  liave 
a  large  interest  in  the  Sannderson  "  Cniversal  "  tractoi-. 
These  tractors,  one  of  wlii<'h  was  illustmted  in  the 
last  issue  of  this  journal,  have  already  earned  for  them- 
selves an  excellent  name,  and  their  successful  jwrformance 
at  the  recent  trials  at  Lincoln  has  attracted  much  attention. 

The  pion<-ers  of  th<'  manufacture-  of  internal  combustion 
engine-H  in  the  past,  .Messrs.  Crossley's  history  has  lieen  on(> 
of  continual  jirogress.  With  a  total  outjjut  of  over  h;5,(K)0 
engines,  h  present  range  of  sizes  from  .'{  i).h.j).,  and  witii  a 
share  capital  of  £;2,')')0,0'K),  thr-  firm  can  justly  claim  to  Ix' 
not  only  the  leading,  Init  also  tli<'  largest  iiiaiiufacturcrs  of 
this  form  of  power. 


HAiM.KhH  Ki.WTKic  TnA(  riov.  -  I'nder  this  heading  a  short 
article  appeared  in  our  AngUHt  issue,  from  which  it  woiihl 
a[»pear  th'^t  the  particulars  given  wove,  supplied  by  the 
r*"cently-istiicr|  report  of  the  Departmental  Coniniittee  on 
K«>a<.l  Vehicles.  In  conveying  tliis  suggestion  we  were 
nnd«r  a  misapprehension,  as  the  (h-t-Jiils  were  furnished 
by  Thf  Kill  I I  'lnd  llirii'ir,  anfl  our  apologies  are  due  to 
our  cont*jmporary  for  not  having  quoted  the  journal  on 
that  (xrcasion. 


ordinary  narrow-gauge  line,  involve  a  loss  of  £4,265  per 
annum.  Successful  tests  have  been  carried  out  on  an  ex- 
perimental track  with  curves  as  sharp  as  37  ft.  radius  and 
gradients  of  1  in  17  on  the  straight  and  1  in  IS  on  a  l()0-ft. 
radius  curve.  Rails  of  Ifj  lb.  with  O-lb.  light  steel  sleepers 
were  used.  The  loco-tractor  itself  weighs  4.\  tons,  has  a 
S/j-h.p.  engine,  and  us«'.s  paraffin  as  fuel,  .\fter  2{  years' 
work  the  rubber  tyres  were  in  good  (fondition.  Generally 
speaking.  Sir  Wm.  TToy  does  not  favour  tho  use  of  narrow- 
gauge  railways  as  feeders  to  and  in  connection  with  v.'ider 
or  standard-gauge  lines.  As  se])arate  entities,  lio\vovi>r,  thcy 
have  special  advantages,  and  are  of  the  most  practical  value 
in  helping  to  solve  trans])ort  prol)lcms  in  territory  such  as 
China,  where  other  methods  of  traMs[)()rt  are  so  deficient. 
In  such  crises,  narrow-gauge  lines  should  bo  regarded  and 
worked  rather  as  tramways  than  as  railways,  and  as  such 
they  are  of  proved  worth  to  indtistry. 

OXYGEN    ENRICHMENT    OF   AIR    IN  METALLURGICAL 
OPERATIONS. 

The  possibility  of  oljI  iinitiij;  a  nmterial  saving  in  coke 
consum|)tion,  with  an  incicas^'d  pig-iron  production  by  tho 
use  of  additional  oxygen  in  the  air,  has  recently  been  made 
a  matter  of  investigation  Iiy  Mr.  G.  A.  Mi'issner,  chairman 
of  the  I'nited  States  Ste<d  Corporation's  (Uimniittee  on 
I'llast  Furnaces.  Conclusions  so  far  can  only  bo  bas(-d  on 
theory,  as  there  is  no  actual  practice  to  go  by,  and  only 
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little  experimental  work.  Ten  per  cent,  additional  oxygen 
in  the  air  has  usually  been  accepted  as  being  most  likely 
t<)  show  what  benefits  could  be  derived  by  oxygenating  the 
air.  The  knowhHige  we  have  from  past  experiments  would 
indicate  that  if  20,  30  or  40  per  cent,  oxygen  enriclunont 
wore  employed,  the  form  of  the  blast  furnace  us  well  as  its 
total  equipment  would  have  to  be  changed  entirely.  Most 
of  the  modern  blast  furnaces  l)uilt  on  the  best  lines,  with 
large  hearths,  steep  angles  and  wide  boshes,  and  equipped 
with  ample  stove  capacity,  will  have  a  top  temperature  of 
the  escaping  gase.s  of  from  300  to  430  deg.  Fah.  To  lower 
mat(>rially  this  temperature  would  apparently  cause  seiious 
disadvantages  in  practice.  It  might  even  lead  to  a  wet  toyi 
causod  by  condensation  of  moistuio  from  the  escaping  gases. 
The  only  real  .saving  tliat  the  u.se  of  oxygen  coukl  effect 
would  be  to  lower  still  more  the  top  temperature  l)y  furthei' 
concentration  of  heat  in  the  combustion  zone  and  in  the 
hearth,  and  under  modern  conditions  it  is  doulitful  whether 
this  saving  will  bo  appreciable  in  ])racti(e  under  such  con- 
ditions. There  i.s  no  question  that  a  higher  temperature 
of  combustion  will  be  obtained  in  the  health  of  a  furnac<' 
l)y  burning  the  coke  with  oxygenated  air,  but  it  is  a  well- 
known  fact  that  the  tenii)erature  in  th(>  hearth  is  almost 
exclusively  governed  by  the  heat  balance  depending  on  the 
heat-producing  and  heat-consuming  reactions.  This  tem- 
peratuie  should  not  be  ])eriiiitte(l  to  \  ary  much  in  order  not 
to  cause  changes  in  the  quality  of  the  pig-iron,  as  the  hearth 
temperature  remains  tlie  same,  while  the  amount  of  heat 
carried  off  by  the  gases  leaving  the  hearth  per  unit  of  coke 
Durnod  is  le-is  in  projjortion  to  the  smaller  amount  of  nitro- 
gen in  the  blast.  There  should  be  more  heat  remaniiMg 
available  f(H'  the  hearth  reactions,  and  as  ther(>  has  l>een  no 
gi'eater  heat  d<''maiul  created  ])er  unit  of  product,  a  decreased 
coke  consum])tion  should  lesult.  This,  however,  means  a 
decrease  in  the  anior.i\t  of  gases  ))roduced  as  compared  with 
the  former  <)]>erati()n,  and,  therefore,  a  lower  top  tempei-a- 
ture  would  inevitabl,-  result;  aiul,  as  this  lowering  of  the 
top  temj)eratur(>  migiit  serioush'  affect  the  o])eration  of  the 
furnace,  it  would  soon  hecome  iie<-essary  to  increase  again 
the  coke  coiisum])ti:)n  until  the  lowering  of  the  top  tempera- 
ture has  ))ass(Hl  the  danger  point.  We  can  therefore  liaidiy 
expect  to  «dd  any  material  coke  saving  through  the  (Mirich- 
ment  of  the  air  with  oxygen  under  such  conditions.  AVhere, 
however,  we  have  furnaces  operated   with  high  top  tem- 


peratures, such  as  those  producing  ferro-manganese,  ferro- 
silicon,  or  those  working  with  rich  ores,  or  having  high  top 
t;'.'iii)ei'atures  on  ac<'OUnt  of  poor  construction  wild  equip- 
lueiit  or  other  conditions,  a  certain  definite  gain  can  uii- 
iloubtedly  be  expected.  There  could  be  no  doubt  as  to  the 
laliU!  of  enriching  aii-  with  oxygen  for  blast  furnaces  in  an 
(Miergency.  Bat  then  we  have  to  consider  the  question  of 
installation  of  such  a  plant  as  would  give  us  cheap  oxyg-^n, 
and  it  would  not  lie  easy  to  arrange  a  plant  for  intermit- 
tent operation. 

THE    CASE    FOR    THE    STEAM     MOTOR  WAQON. 

Foi'  transporting  a  maximum  tonnage  over  a  maximum 
distance  in  minimum  time  at  minimum  cost,  the  steam- 
wagon  takes  an  easy  lead  over  its  rivals.  For  maximum 
mobility  with  lighter  loads  for  intermittent  work,  the 
petrol  vehicle,  and  for  tfiwn  work,  tiie  electric  vehicle,  have 
undisputed  claims,  llesults  of  lengthy  tests  recently  car- 
ried out  by  Mr.  P.  \V.  Robson,  and  submitted  by  him  to  the 
Institution  of  .Mechanical  Fnginecrrs,  showed  that  the  aver- 
age cost  of  hauling  five  tons  over  one  mile  with  a  steam 
\-ehicle  was  half  the  outlay  incurred  when  employing  petrol 
vehicles.  Modern  practice  as  regards  design  by  leading 
makers  of  steam  wagons  may  be  considered  as  standardised 
in  all  main  features.  There  are  to-day  three  well-defined 
types  of  steam  wagon.  The  over-type,  where  the  engine 
I.s  mounted  on  the  boiler;  the  under-type,  where  the  engine 
is  quite  separate  from  the  boiler,  and  is  fixed  to  the 
i  hassis  under  the  body  of  the  wagon  ;  and  the  Clarkson 
tyjie,  with  flash  boiler  and  liigli-speed  engine  running  in 
DUO  direction  only,  reversing  being  effected  through  a  gear- 
l)ox.  The  over-type  design  makes  the  greatest  bid  for 
])opularity  on  account  of  its  accessil)ility,  with  correspond- 
ing relivibility  and  ease  of  rejjair.  If  the  permanent  func- 
tions of  road  transport  come  to  be  regarded  on  the  lines 
-Mr.  Robson  suggested,  the  evolution  of  motor  vehicles  with 
a  capacity  U|)  to  10  tons  may  be  (^xpcK-ted,  and  then  thes(! 
will  certainly  be  .steamers.  .\t  the  other  end  of  the  scale 
his  investigations  have  brought  him  to  the  conclusion  that 
there  is  a  wide  field  for  a  light  mobile  steamer  of  3  tons 
cajiacity.  It  is,  therefore,  at  the  upper  and  lower  limits 
of  carrying  capacity  that  there  seems  to  be  the  most  room 
for  new  ideas  both  in  design  and  in  manufacture. 
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Marine  and  other  Engineering  purposes,  of 
any  analysis  and  to  oass  any  required  tests. 


Sole  Makers  of 
HADFIELD'S  PATENT. 


MANGANESE 
STEEL 

The  Suprenne  Material  for 
the  wearing  parts  of 

Stone  Breaking  and  Ore 
Crushing  Machinery. 


COLLIERY  &  MINING 
REQUISITES 


OF 

EVERY  DESCRIPTICN, 

Dust-proof  Colliery  Tubs, 
Wheels  &  Axles, 
Pulleys,  Pedestals, 
Cage  Guides, 
Draw  Bars,  Hammers, 
Picks,  Shovels, 
Etc. 


•'HECLON  '    ROCK    AND    OKE  BREAKER. 


HAOFIELD-8  PATENT  JAW  CRUSHER. 
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NEW    METHODS    OF    ROLLING    LINEAL  PRODUCTS. 

An  improved  piotoss  of  rolling  lineal  products,  such  as 
rails.,  IjIooui.-,  l)ars,  etc..  has  l>een  instituted  by  Mr.  C.  A. 
Witter,  of  Philadelphia.  By  this  niethml  it  is  possildc  to 
produce  products  free  from  piping  and  segregation,  the 
longitudinal  core  of  the  ingot,  wherein  are  contained  all 
the  defects,  being  entirely  eliminated  from  tho  finished 
material.  At  the  same  time  the  yield  from  the  ingot  is 
increased  lo  to  20  per  cent.  While  it  is  conceded  that  the 
piping  itself  can  be  largely  eliminated  with  surticient  discard 
from  the  ingot,  to  ensure  further  the  elimination  of  the 
segregation  would  require  a  still  greater  discard,  making 
it  commercially  prohibitive.  It  was  the  idea  of  eliminating 
the  core  of  the  ingot  from  the  cross  section  of  the  finished 
product  that  suggested  the  new  prwess.  By  this  method, 
after  the  ingot  has  been  poured,  it  would  be  allowed  to 
cool,  then  re-heated  thoroughly  in  a  continuous  furnace: 
the  re-heating  accounts  for  the  '-i  per  cent,  loss;  or,  the  hot 
ingots  could  be  used  as  at  present:  but  to  ensure  freedom 
from  the  oxidised  top  of  the  ingot  appearing  in  any  point 
of  the  rail,  the  author  proposes  to  use  a  punch  of  larger 
diameter  than  the  diameter  of  the  ingot.  This  would 
sliehtly  increase  the  percentage  of  loss  in  the  punching, 
which  would  be  offset,  however,  by  the  reduction  in  the 
heating  loss  to  about  li  per  cent.  The  ingot  is  then  placed 
under  a  lO.OCO-ton  hydraulic  press  and  bloomed  to  the 
desired  width.  A  hole  is  punched  in  the  bloom  in  the  same 
o|>eration.  removing  piping  and  segregation,  and  to  the 
required  size  to  permit  the  bloom  being  placed  over  the 
l)ressure  roll  of  the  ...looming  mill,  which  is  of  the  same 
general  type  as  used  in  rolling  tyres.  The  bloom  is  then 
rolled  to  the  necessary  diameter,  to  give  the  rocjuiri  d  thick- 
nesis.  The  only  new  <){>erati«n  consists  in  the  cutting  and 
straightening  of  the  circular  bloom.  The  straightened  bloom 
goes  direct  to  the  finishing  mill  to  produce  the  finished 
product.  The  time  required  for  the  forging,  rolling,  and 
straightening  operations  would  not  be  anv  more  than  is 
required  on  modern  rail  milk  for  producing  the  final  size  of 
bloom  before  going  through  the  first  shaping  pass.  By  this 
process  there  is  accomplished  in  two  operations  what  ordi- 
narily requires  the  first  eight  to  ten  passes  on  a  modern 
blooming  mill,  thereby  making  it  practical  to  complete  the 
forging  and  rolling  operations  in  one  heat,  as  at  present. 
The  process  applies  with  equal  advantage  to  the  special 
requirements  of  the  motor  industry  for  alloy  steels  of  the 
highest  grade  as  used  for  crank-shafts,  connecting  rods. 


etc.,  also  to  tool  steel  as  well  as  shell  and  other  ordnance 
steel  requirements. 


PERSONALIA. 


Mr.  Henry  HouDiiN.  who  is  at  present  the  Head  of  the 
(."hina  Section  of  the  Overseas  Organisation  at  the  Federa- 
tion of  British  Industries  in  Loudon,  and  who  during  the 
war  was  in  charge  of  the  Far  Eastern  Section  at  tho 
Department  of  Overseas  Trade  (Foreign  Office  and  Board  oi 
Trade),  is  in  the  interests  of  the  Federation  shortly  pro- 
ceeding to  China  on  a  visit  of  some  six  months'  duration. 

Mr.  a.  .Spencer,  a  director  of  the  Metropolitan  Carriage, 
Wagon  and  Finance  Co.,  Ltd.  (joint  vice-chairman).  Metro- 
politan-Vickers  Electrical  Co.,  Ltd..  and  Getirge  Spencer, 
Moulton  and  Co.,  I,td.,  has  been  elected  a  director  of 
Vickers,  Ltd..  to  fill  the  position  recently  vacated  by  Mr. 
Dudley  Docker. 

^Mr.  G,  O.  Blacker.  East  Indies  Commissioner  for  the 
Federation  of  British  Industries,  arrives  in  London  at 
the  end  of  this  month,  and  will  tour  the  industrial  districts 
of  Great  Britain  in  the  interests  of  Anglo-East  Indian 
trade. 

The  death  is  announced  of  yiv.  Henri  Louis  Joly, 
A.i>[.I.K.E. ,  ^LC..J.S.,  who  was  an  active  promoter  of  the 
electric  vehicle  and  an  atithority  on  storage  batteries.  Mr. 
■Joly  was  also  an  expert  on  .Japanese  art. 

We  regret  to  announce  the  death  of  Mr.  .Jolui  Tavlor. 
M.I.M.^L,  Af.I.C.E..  F.G.S.,  for  many  years  senior  partner 
of  the  well-known  firm  of  mining  engineers,  Messrs,  .John 
I'aylor  and  Sons. 

The  death  is  announced  of  Mr.  James  Weir,  who,  in  con- 
junction with  his  brother,  founded  the  firm  of  G.  and  J. 
Weir,  of  Glasgow,  from  which  business  he  retired  many 
years  ago. 

Lord  Pibrie  has  been  elected  a  director  of  D.  and  W, 
Henderson  and  Co..  Ltd.,  in  place  of  the  late  Dr.  John 
Inglis. 

The  gross  value  of  the  estate  of  the  late  Mr.  H.  R. 
Cameron,  a  director  of  Smith's  Dock  Co.,  Ltd..  is  £7,267, 

A  liiST  of  Sir  Henrv  Bessemer  has  lieen  instal'ed  in  the 
McKinley  Memorial  jiuilding  at  Niles,  Ohio,  U.S.A. 

'SLr.  II.  .S.  RowEi.i,  has  been  elected  a  director  of  R.  and 
W.  Hawthorn,   Leslie  and  Co.,  Ltd.,  Newcastle, 

The  late  .Mr.  H.  G.  Bickerton  Brindley  left  £29,5(50. 


DAVID  BROWN,  Junr 

45,  Hope  Street,  GLASGOW. 


Acids:  Acetic 

Caustic  Potash 

Naphthas 

Oils:  Whale 

Benzoic 

Caustic  Soda 

Naphthalenes 

Paints 

CarboUc 

Coal  Tar 

Oils:  Anthracene 

Pitches 

Cresylic 

Copper,  Acetate 

Blastfurnace 

Red  Lead 

Hydrochloric 

Copper,  Iodide 

Creosote 

Resins 

Salpbaric 

Copper,  Nitrate 

Coal  Tar  Creosote 

Soaps  (hard 

and  soft) 

Alum 

Copper,  Sulphate 

Essential 

Sulphate  of 

Ammonia 

Alum  Sulphate 

Cresols 

Fuel 

Sulphate  of 

Alumina 

Ammonia  (liqaor  and 

Dry  Felt  Fibre 

Fusel 

Tar 

refined) 

Glucose 

Fish 

Terneplates 

Asphalt 

Glycerine 

Gas 

Tinplates 

Basic  Sing 

Hair  (Manufactured) 

Green 

Toluol 

Benzol 

Lubricating  Greases 

Lubricating 

Varnishes 

Bricks  ^Fireclay  and 

Molasses 

Paraffin 

Waxes 

Silica) 

Motor  Spirit 

Petroleum 

FUEL    OILS    FOR    ALL  PURPOSES 


TERMS  OF  PAYMENT  ARRANGED  TO  MEET  BUYERS'  CONVENIENCE. 

Telegraphic  and  Cable  Address:  •  OLYMPIC,  GLASGOW.* 
Codes:  ABC,  5th  and  Private. 
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TRADE  NOTES. 


In  connection  witli  tlie  15ritish  Empire  I'lxliihitioii,  which 
is  to  he  held  in  Jiondoii  in  l<.)'2.'i,  t.he  Jnipei-i*!!  (iovei-nnient 
have  agriH'd  to  give  a  guai-antee  of  £10(J,(K)(J  agninst  any 
loss  which  may  result.  The  (lovernment  contrihutioii  is 
sul)ject  to  the  following  (conditions: — (I)  That  the  guaran- 
tees from  other  sources  shall  not  ho  less  than  .€ r)()0,{M)(). 
1,2)  The  Govei-nment  to  have  the  right  to  aj)i)i-ove  the  choice 
of  a  general  manager.  (The  appointment  of  Mr.  Ulick 
Wintour,  has  heen   apjjroved.)       (ij)  The  executive 

couticil  of  the  tsxhibition  to  bo  enlarged  and  strengthentMl, 
tlu^  filial  list  to  he  approved  by  the  Jioai'd  of  'J'rade.  (4)  .Ml 
regulations  affecting  tlie  participation  of  tile  Dominions, 
India,  tho  Colonies  and  I'rottxixvrates,  and  the  entry  of 
British  exhiliitors,  to  Ixi  approved  by  the  Exhibitions  Divi- 
sion of  th«?  Department  of  Overseas  Tratle.  These  condi- 
tions have  heen  complied  with. 

The  dirc'ctors  of  the  Leeds  Forge  Co.,  Ltd.,  propose 
increasing  the  capital  to  250,000  hy  the  creation  of 
180,000  new  preference  shares  of  £1  each  and  400,000  new 
ordinary  shares,  ranking  in  each  case  pari  jxis.'iu  with  tiie 
existing  shares.  It  is  also  proposed  to  write  up  the  value 
of  the  land,  buildings  and  other  fixed  assets  from  i;301,212 
to  t.'5()l,212  and  to  carry  to  the  reserve  fun<l  an  additional 
,t^(iO,(K>0  to  answer  sucli  accretion  to  the  value  of  the  fixeil 
assets.  A  resolution  will  be  suliniitted  that  the  £380,(J<X) 
standing  to  credit  of  resc>rve  (■ai)italised  and  distributed 
as  follows: — i;30,()(XJ  to  ])refei'en<'e  shareholders  in  the  pro- 
portion of  one  such  share  for  every  four  now  held  ;  X'3."l),000 
to  ordinary  shareliolders  in  the  projHjrtion  of  seven  new 
shares  for  every  three  held. 

The  accounts  of  Guest,  Keen  and  Nettlefolds,  Ltd.,  show: 
—Profit,  ^SOO.noy;  brought  forward,  £235,686;  interim 
preference  dividend,  5  per  cent,  per  annum  ;  interim  ordi- 
nary dividend,  10  per  cent,  per  annum;  final  preference 
dividend,  5  per  <'ent.  per  annum,  free  of  tax,  £'43,000; 
final  second  prefer(>nce  dividcTid,  5  jier  cent,  per  annum, 
free  of  tax,  ,£'90,630;  final  ordinary  dividend,  10  per  cent, 
per  annum,  free  of  tax  (making  10  per  cent,  for  year), 
£244,543;  bonus  Is.  per  share,  free  of  tax,  £244,543;  carrv 
forward,  i.'2()l ,()04. 

It  is  officially  announced  tliat  the  negotiations  Ix^tween 
the  Directors  of  Stewarts  and  Lloyds,   of  Glasgow,  and 


Alfred  Hickman,  iron  and  steel  manufacturers,  of  Bilston, 
for  the  amalgamation  of  the  two  companies  have  been  con- 
cluded. The  coniliined  capital  of  tlio  two  companies  will 
amount  to  about  4^  millions.  Stewarts  and  Lloyds,  Ltd., 
announce,  interim  dividends,  6  per  cent,  per  annum  on 
pi-eference  and  10  ])('r  cent,  per  annum  on  preferred 
ordinai'y. 

The  "directors  of  John  Hetherington  and  Sons,  Ltd., 
machine  tool  manufacturers  and  textile  machinists,  of 
Manchester,  in  announcing  a  divid<'nd  of  15  per  cent.,  less 
tax,  on  the  ordinary  shares,  outline  propo.sals  for  the 
ca])italisation  of  £11>5,000  out  of  undivided  profits  and  re- 
servo  by  the  creation  of  100,000  ordinary  shares,  restor- 
ing the  ordinary  share  capital  to  i.ts  original  amount.  The 
])roposals  provide  for  an  increase  in  the  preference  shares, 
at  present  staiiding  at  £8  paid  up,  to  their  original  value. 

A  I'KOSi'BCTUS  will  shortly  he  issued  offiMing  .£400,000  5^ 
per  Cent,  (free  of  income  tax)  First  Mortgage  lledeemable 
Debentures  of  Marshall,  Sons  and  Co.,  engineers,  of  Gains- 
borough. The  price  of  i.ssue  will  be  £95.  The  last  balance 
.sheet  (Dec.  31,  lyi'S))  showed  surplus  net  assets  of  £1,295,719 
and  the  net  profits  for  1919  were  £116,0(>8. 

The  directors  of  W.  T.  Henley's  Telegraph  Works  Co., 
Ltd.,  hav(^  declared  a  dividend  on  the  preference  shares  at 
the  rate  of  4^  jx-r  cent,  per  annum,  less  iiuome  tax,  for  the 
iialf-year  ended  June  30  last;  also  an  interim  dividend  on 
the  ordinary  .shaies  of  Is.  per  share,  less  income  tax. 

X'lCKEHH,  Ltd.,  hav<?  declarcnl : — Interim  dividends:  2^ 
])er  cent,  on  preferred  5  per  cent,  stock  and  5  per  cc-nt.  pre- 
ierence  shares;  -2.^  per  cent,  (free  of  tax)  on  cumulative  pre- 
ference shares;  interim  dividend  postponed. 

The  dir(>ctors  of  the  Stav(4ey  Coal  and  Iron  declare  a 
final  dividend  of  Is.  6d.  per  share,  fully  paid,  Is.  IJd.  per 
share,  part  paid,  making  11',  per  cent,  for  year,  tax  free. 

North  British  Locomotive. — An  interim  dividend  is  an- 
nounced by  this  company  of  2^  per  cent,  on  pref<'rence,  in 
resjiect  of  half-year  ended  June  30,  less  tvax. 

Sw.^N,  Hunter  and  Wigham  Richardson,  Ltd.,  of  Walls- 
end-on-Tyne,  have  jjaid  an  oidinary  interim  dividend  of 
3  per  cent.,  free  of  tax. 

Crossi.ey  Hrothers,  Ltd.,  of  Openshaw,  are  paying  an 
ordinary  dividend,  (i  per  cent,  per  annum,  less  tax,  for  half^ 
year. 

lioLCKOw,  Vatchan  and  Co.  pay  a  final  ordinary  dividen-1 
of  K  per  cent.,  making  12  per  cent,  for  the  year,  less  tax. 


FOR  TOWN'S 
OR  SUCTION 
PRODUCER 
GAS. 


RELIABLE. 
ECONOMICAL 

AND 

SIMPLE. 


TKe    Highest    Grade    Gas    Engines    in    the  World. 

CROSSLEY  BROTHERS,  LTD., 


MANCHESTER  Telegram.       Gasengine.  Manchester,"  ENGLAND 

Codes  :  A.l.  A. B.C.  4th  &  5th  Editions,  Liebers,  Western  Engineering,  2nd  Ed.,  Allis  Cha'mers.  McNeil  ( 1908)  Bentleys.  Private. 
CALCUTTA  :  Crossley  Bros  .  Ltd..  5,  Fancy  l.ane. 

(Government  Plat'e. 
ROM  BAY  :  J.  E.  Minnitt.  Ltd..  Ballard  Road. 

So/-'  Agents  for  China — Alex.  Rois  &  Co.,  4,  Des  Voeux  Rd.,  Hong  Konj. 


MADRAS:  Ma  Iras  Engineering  Company. 
FEDERATED  MALAY  STATES  : 

James  Craig.  Limited.  Klang. 


Alex.  Ross  &  Co.,  12,  Hankow  Rd.  Shanghai.        Alex.  Ross  &  Co.,  3.  Kiaht  Rd.,  Swatow.  ct. 
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GLENIFFER 


'As  supplied  to  the  British  Admiralty) 


MARINE  &  STATIONARY  MOTORS 


THE  SIMPLEST  ENGINE  MADE. 


FUELS  :    Petrol,    Paraffin,    Naphtha,  or 
Alcohol. 

SIMPLICITY,  ACCESSIBILITY.  AND 
RELIABILITY 

are   the  special   featLires  on   which  these 
Engines  have  won  their  fame. 

They  can  be  worked  successfully  by  anyone 
without  the  slightest  mechanical  knowledge 

RANGE  OF  MODELS:  10  TO  75  B.H.P. 


GLENIFFER   MOTORS,  LTD., 


Telegrams:  "Glenginc,  Glasgow." 


ANNIESLAND,  GLASGOW. 


OIL  MILL  SPECIALISTS. 


Complete  Plants 

of  every  description  for  Copra,  Castor, 
Soya,  Rubber  Seed,  Cotton  Seed,  and 
all  kinds  of  Seeds  or  Nuts. 


CALEDONIA    OIL  MILL. 


Chemical 
Extraction  Plants 

for  Oil  Seeds,  Cakes,  &c. 


Refining  and 
Deodorising  Plants. 


Baling  Presses 

of  every  description. 


Mineral  Oil  Plants. 


Sugar  Machinery. 


A.   F.  CRAIG  6r»  CO..  LTD 

Engineers    and  Boiler  Makers, 
I>  A  I  S  L  E  Y,  SCOTLAND. 


T«l««r«m.   •  CRAIG.  PAISLEY," 


Codoi  u«ed  :  MoNeil'i  Mining  and  Canwnl.    A.B.C.— 5th  Edition. 
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PRESCOT  WELDERS 


Spot  Welding  is  a  process  by  which  iron  or  mild  steel  plates  may  be  electrically 
welded  together,  the  mechanical  effect  being  similar  to  riveting,  with  the 
advantage  of  increased|rapidity  of  production  and  decreased  cost. 


The  illustration  shows  a  group  of  our  No.  13  Welders,  with  stakes  of  various 
lengths,  suitable  for  welding  together  plates  of  an  aggregate  thickness  of  ^  inch. 


PLEASE   WRITE    FOR  PAMPHLETS. 

BRITISH  INSULATED  &  HELSBY  GABLES. 

LIMITED, 

Cable  Makers  and  Electrical  Engineers, 


Head  Office  -  -  -  PRESCOT,  LANCASHIRE. 
Works     -      -      -      -      PRESCOT  AND  HELSBY. 


EASTERN  AGENCIES: 

MALAY  PENINSULA,  BRITISH  BORNEO,  1       ..  UNITED    ENGINEERS,    Ltd.,   Electrical  Department, 
SI  AM  and  COCHIN  CHINA       ...       f  5,  Battery  Road,  SINGAPORE. 

HONG  KONG  and  SOUTHERN  CHINA    SHEWAN,  TOMES  &  Co.,  HONG  KONG.  P.O.  Box  131  B. 

SHANGHAI  and  NORTHERN  CHINA    SCOTT,  HARDING  &  Co.,  SHANGHAI.    P.O.  Box  120. 
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RICE  MILLS 


for  ALL  OUTPUTS. 


HULLERS. 

SEPARATORS. 
CONES. 

POLISHERS. 
SCREENS. 

GLAZERS. 
ELEVATORS 

AND 

CONVEYORS, 

ETC.  ETC. 


for  ALL  COUNTRIES, 


ENGINES. 

PUMPS. 
BOILERS. 

CHIMNEYS. 
SHAFTING. 

BELTING. 
STORES. 

ETC.  ETC. 


DOUGLAS  &  GRANT,  Ltd.,  Kirkcaldy,  Scotland. 

CABLt  ADDRESS   F  o  R  H  E  AD  O  FF I  c  E  :    "DOUGLAS,  KIRKCALDY." 

ALSO  AT 

Ran  Mai,      75,  Merchant  St.,     P.O.Box  14,    DOUGLAS  &  GRANT  et  Cie,  DOUGLAS  &  GRANT  et  Cie, 

BANGKOK,      RANGOON,      Taumboo  Chetty  St..     40  &  41,  Quai  de  Belgique,  HAIPHONG,  TONKIN, 

SIAM.            BURMA.            MADRAS.          SAIGON,  INDO-CHINA.  INDC-CHINA. 

AND  REPRESENTED  BY 

REPRESENTATION  FOR  BRITISH  MANUFACTURERS,  LTD.,  Shanghai  and  Hankow,  CHINA. 
Messrs.  DODWELL  &  CO.,  Ltd.,  HONGKONG. 


Oil  Mill  Installations. 


;■>/  > 


We  specialise  in  the  manufactore 
of  the  most  modern  machines 
for  treating  every  known  Oil- 
yielding  Seed,  and  shall  be  glad 
to  quote  either  for  Single  Ma- 
chines or  for  Complete  Plants, 
and  to  give  foil  information  as 
to  output  obtainable.  Our  Plant 
is  largely  used  all  the  world  over. 


Self 'Contained  Anglo-American  Oil  Mill.    To  crush  and  press  Linseed, 
Cotton  Seed,  Rip:,  Sunflower,  Mustard  and  similar  seeds. 


GREENWOOD  &  BATLEY,  Ltd. 


LEEDS 


Cables—  f  'odeH— Al.  ABC  (4th  and  flth  Rditions), 

•' Orft'-nwoofl  I>"ed«."  Licber'H,  Western  Union,  Kngineerinie  and  Bentley's. 
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THE.. 

North  Eastern  Marine  

 Engineering  Co.,  Ltd. 

WALLSEND-on-TYNE   (Head    Office)     :     and    at     :     SUNDERLAND,  ENGLAND. 

Teleghamsi  "NEWS,  WALLSEND."  "NEWS,  SUNDERLAND." 


J^ESIGNERS,  Builders,  and  Repairers  of  Reciprocating  and  Turbine  Engines  and  Boilers 
for  all  classes  of  vessels.    Manufacturers  of  Engine  Room  Auxiliary  Machinery. 

gPECIAL  facilities  for  the  manufacture  of  Superheaters  for  Marine  Boilers,  Propeller 
Shafts  and  Forgings  in  rough  or  finished  state. 

JRON  and  Brass  Castings  of  all  kinds  and  compositions  undertaken. 

'jpHE   Foundries   are   scientifically    controlled   by   Firm's    Metallurgical  Laboratory. 

ENGINES  AND  BOILERS  OR  COMPLETE  SETS  OF  MACHINERY  BUILT  FOR  EXPORT. 
FITTING  OUT  SUPERVISED  IF  REQUIRED. 


London  Office 


22,  Billiter  Street,  London,  E.G. 3 

Telegrams;  "NEMERIO,  FEN,  LONDON." 


Liverpool  Office  ^ 

529,  Tower  Building,  Water  Street. 

Telegrams:   'SKILFUL,  LIVERPOOL." 


Foreign  and 
Colonial 
Agents 


Wa 


anted. 


FIELDING 


(PATENT) 


CRUDE  OIL 

ENGINES 


Semi-Diesel  Type 
11  to  160  B.H.P. 


USES  StME  OILS  AS  DIESEL  ENGINES. 
NO  WATER  INJECTION. 


CATALOGUE 
FREE. 


From  Photo  of  80.B.H.P.  FIELDING  Patent  Semi-Diesel  CRUDE  OIL  ENGINE 

FIELDING  &  PLAH,  ltd  = ' 

Contractors  to  the  British  and  Foreign  Governments. 
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RANSOM ES  &  RAPIER,  Ld., 


FOR 


RAILWAY  PLANT. 

TURNTABLES,  TRAVERSERS,  TANKS,  PUMPS,  WATERCRANES. 


EMPIRE 
Roller  Bearing:s 
for 

Rolling:  Stock 
and  Factories. 

"STONEY*' 
SLUICES. 


BREAKDOWN 

and  other 
CRANES. 


SWING 
BRIDGES. 


10-  I  on  Electric  Forge  Crane. 

HYDRAULIC     BUFFER  STOPS 

(NOT  ORDINARY  ROLLING  STOCK  BUFFERS). 
Address  all  Enquiries  and  Correspondence — 

32,   Victoria    Street,    LONDON,  S.W.I. 


Telegrams  &  Cables  : 
Ransomes  Rapier^  Lond<)n.  Sluice,  London. 


ABC,  5th  Kdition. 


Telephones  : 
4891  &  4892  Vicioria.         904  Ip«wich. 


Jardine^  Matheson  &  Co., 


CHINA.  LIMITED. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIjllllllllllllllllllllllllllllllllll^ 

Government  ContrsLctors. 

Purchasing  Agents  for  The  British  and  Chinese 
Corporation,  Ltd.  The  Chinese  Central  Railways,  Ltd. 

Suppliers  of  all  classes  of  Machinery,  Cotton  Mills,  Weaving 
Plants,  Electric  Power  Stations,  Railway  Material,  &c.,  &c. 

SOLE  AGENTS  IN  HONGKONG  AND  CHINA  FOR— 

Edgar  Allen  &  Co.,  Ltd. 

Associated  British  Machine  Tool  Makers,  Ltd. 
W.  &  T.  Avery,  Ltd. 
W.  J.  Bates  &  Co.,  Ltd. 
Brooks  &  Doxey,  Ltd. 

Bells  United  Asbestos  Company,  Limited 

(Shanghai  and  North  China). 
Chubb  &  Sons  Lock  &  Safe  Company,  Ltd. 

'Shanghai  and  North  China). 
Cook  &  Co. 

Hugh  Kershaw  &  Co.,  Ltd. 
Horsfall  &  Bickham,  Ltd. 
Imperial  Light,  Ltd. 

Westinghoute 


Linotype  &  Machinery,  Ltd. 
Henry  Livesey,  Ltd. 
Marshall,  Sons  &  Co.,  Ltd. 
Meredith  Jones  &  Sons. 
Merryweather  &  Sons,  Ltd. 
Pulsometer  Engineering  Co.,  Ltd. 
Railway  Signal  Co.,  Ltd. 
F.  R.  Rand  &  Co.,  Ltd. 
Wm.  Simons  &  Co.,  Ltd. 
T.  &  W.  Smith,  Ltd. 
J.  Stone  &  Co.,  Ltd. 
Alfred  R.  Tattersall  &  Co. 
Wilson  Brothers,  Bobbin  Co.,  Ltd. 
Brake  Co.,  Ltd. 


Illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

LONDON    REPRESENTATIVES : 
Messrs.  MATHESON  &  CO.,  Ltd.,  3.  Lombard  Street,  LONDON,  E.G. 
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FAIRFIELD  FOUNDRIES.  FAIRFIELD. 
MANCHESTER.  S.E. 

Glyco  Metal  Co.  Ltd. 

 Chief  Offices :   

8  &  9,  South  Parade 
MANCHESTER 

Telegram.:  "  CLYtO,  MANCHESTER.  ' 

A.B.C.  Codes.  4th  &  5th  Edition. 

and  MARCONI  CODE. 

/£         W  y[7 9  9  Copper  and  Nickel  Hardened  Anti-Friction 

GLYCO    BEARING  METALS 


Scientifically  Alloyed.    Every  Ingot  Alike. 
Always  th:  same  Good  Quality. 

"  GLYCO-MAGNOUA"  a  superior  White  Metal  for 
(Spec.  G.  9  8)    Bearings  up  to  200  lbs  Pressure,  and  especiaiiv 

for  SHAFTING,  PEDESTALS,  OIL  RING. 

TRAM   CAR  and  SUGAR  MACHINERY 

BEARINGS. 

"TURBO"  GLYCO  a  very  fine,  plastic  and  tough  metal 
(Spec.  G.  8-8)  for  every  type  of  ENGINE  and  MACHINE 
TOOL  BEARINGS,  contains  a  LARGE 
percentage  of  TIN.  We  guarantee  "TURBO' 
Glyco  to  give  equally  satisfactory  results  as 
the  highest  priced  TIN  alloys. 


HIGH-GRADE  TIN  BASE  BABBITT  METALS 

Second  to  none  on  the  Market. 

GLYCO  TIN  for  high-speed  Bearings  working  under 
(Spec.  G.  8-2)  light  and  medium  loads.  For  MOTOR  CAR, 
MOTOR  LORRY,  and  small  AERO  engine 
connectmg  rod  Bearings.  Also  for  DYNAMO. 
MOTOR  and  high-speed  MACHINE  TOOL 
BEARINGS. 

"  MARINE  GLYCO  TIN  "  is  a  White  Naval  Bronze 
(Spec.  G.  7-8)  None  better  for  MARINE  ENGINE  BEAR- 
INGS, LOCOMOTIVES  and  other  heavy 
dutv,  such  as  INTERNAL  COMBUSTION 
ENGINE.  CRANK-PIN  and  Bearings  working 
at  very  high  speed. 


ANTI-FRICTION 

PLASTIC  GLYCO-BRONZE  BEARINGS 

Do  not  require  a  White  Metal  L^'ner, 

In  clean,  smooth  Castings.  To  Customers'  own  patterns  or 
drawings 

The  most  durable  Metal  for  Rolling  Mill 
and  Tube  Mill  Bearings. 

UNSURPASSED  for  Camshaft— Crankend—Pi.ton  Pin— 
Midbearing — Front  and  Rear  Axle — Gear  Box — Motor 
and  Dynamo  Bearings  of  Steam,  Oil  and  Petrol  Engines. 


Contractors  to 
THE  ADMIRALTY,  WAR  OFFICE,  AIR  BOARD, 
AND  TO  THE 
CROWN  AGENTS  FOR  THE  COLONIES. 


STAVELEY 


COAL  AND  IRON  CO  ,  LTD., 
CHESTERFIELD.  ENGLAND. 


MAKERS  of  HIGH-CLASS 

Cm  Iron  Pipes 

FOR 

WATER^  GAS,  STEAM, 
DRAINAGE, 
HYDRAULIC  POWER  AcJ 

\i  Inches  to  72  Inches  diameter. 
In  all  lengths  and  for  all  ppeasupes. 

ALSO  IN  METRIC  SIZES. 


6ENERAL  FOUNDRY  WORK 

and  IRON  CASTINBS^ 


QUICK  DELIVERY 
of  "THE  COVENTRY" 
HEAVY    ROLLER  CHAINS 

We  are  in  a  position  to  deliver,  promplly.  Roller 
Driving  Chains  for  all  makes  of  commercial 
vehicles,  English  and  American  included.  The 
use  of  a  spare  chain  permits  the  original  one  to 
be  periodically  cleaned  and  oiled  without  inter- 
rupting the  daily  running  schedule,  prolonging  the 
life  of  both  chains  and  reducing  running  costs. 
Why  not  try  it  ? 

"THE  COVENTRY"  CHAIN  CO.,  LTD. 
COVENTRY  -  ENGLAND 

CABLES:  CHAINS.  COVENTRY 
CODES:  A  B  C  4ih  &  5ih  EDITIONS 
WESTERN   UNION  AND  MARCONI 
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CHINESE  INDEX  TO  BRITISH  MANUFACTURES. 

Giving  the  names,  addresses,  and  specialities  of  makers  in  the  Chinese  language. 


55 

W.  H.  ALLEN,  SONS  &  CO.,  LTD., 
Queen's  Engineering  Worlcs, 
Bedford,  England. 

1 

%      i%  M  ^J^  %  l-l 

W.  &  T.  AVERY,  LTD.,  51 
Soho  Foundry, 

Rirminf^ham  Enf^land. 

Bl  1  III  111  g  lin  III,  bllgmiiw. 

56 

THE  BRITISH  ALUMINIUIM  CO., 
LTD., 

109,  Queen  Victoria  Street, 

London,  England. 

il  ^        it  ^  ^                 ^  -1^!^       ^    S  ^  ;f^' 
iliiil       i^   III  1^  ^  :^ 

34 

EVER8HED  &  VIGNOLES,  LTD., 
Acton  Lane  Wofks,  Chiswick, 
London,  England. 

9 

GLENFIELD  &  KENNEDY,  LTD. 

Kilmainock,  Scotland. 

t  ^^ft>^f+;  l/^-i-'ff  ^^^Kif;^;  *-;J^>f*yJtVia 

8t  Andrew's  Works, 

Crofton  Park, 
London,  England. 


30 


3a 


C.  E.  HEINKE  &  CO., 

Grange  Road, 
Bermondsey,  ENGLAND. 

RAN80MES  &  RAPIER,  LTD..  44 

32,  Victoria  Street, 

London.  England. 


t    1*  J:.  ;^  ^  ^  /  '^il,^ 


>x        li^j:         *^  ^  |-£  7K  ;5tJ 


44 


Sir  WILLIAM  ARROL  &  Co., 

Dalmarnock  Ironworks,  BRIDGETON,  GLASGOW. 

Cables:    '  TAY,  GLASGOW." 

London    Offices  :    56,   VICTORIA   STREET,    WESTMINSTER,  S.W. 

Shanghai  Office  :  43,  KIANGSE  ROAD  (P.O.  Box  243).  Tel.  :  "  REBRITMAN,  SHANGHAI." 

Hydraulic  Macliinery.      CRANES  of  all  Classes. 

Temperley   Transporters.  BRIDGES. 

Steel    Framed    Building^s.  Structural  Steelwork. 

Crane  Department:    PARKHEAD,  GLASGOW. 
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CHINESE  INDEX  TO  BRITISH  MANUFACTURES— Continued. 


25 

JOHN  1.  THORNYCROFT  &  CO., 
LTD., 

10,  Crosvenor  Place, 

London,  England. 

^k^f-K^)  ^^^^^ 

UNITED  BRA88FOUNDER8  AND 
ENGINEERS,  LTD. 

EmnffiAft  FAiinrlru 

Cornbrook, 
Manchester,  Engrland. 

ViCKERS,  LTD.,  53 
Vickar*  Houit,  Broadway, 

Wtitminsttr,  London,  England. 

WOODITE  CO.,  65 
Mite  ham  Common, 

Surrav.  England. 

%   ^  ^-f          iA            '-i^        "J^^  M        ^         ^  6S  . 

FOR 


GAS,  WATER.  DRAINS.  HOT  WATER.  RAINWATER,  AND  SOIL  PURPOSES. 

ALSO  SPECIAL  CASTINGS  OF  ALL  DESCRIPTIONS. 

THOMAS  ALLAN  &  SONS,  LTD. .Bonlea  Foundry  Jhornaby-on-Tees,  England. 


DORMAN,  LONG  &  Co.,  Ltd. 

SHANQHAI  OFFICE  :   43,  Kiangse  Road  (P.O.  Box  243).  MIDDLESBROUGH. 

Tel.  Addresi :  "Rebritman,  Shanghai."  Tel.  Address:  "Dorman,  Middlesbrough." 

CLARENCE  HOUSE,  4  CENTRAL  BUILDINGS,  WESTMINSTER,  S.W.,  &  GRANT  STREET,  SOUTH  MELBOURNE,  AUSTRALIA. 

Manufacturers  of  "SIEMENS-MARTIN" 

ENGLISH  STEEL  PLATES,  JOISTS,  ANGLES,  CHANNELS,  ROUNDS,  SQUARES,  &C.,  COMPOUND  AND  PLATE  GIRDERS, 

WROUGHT    STEEL   COLUMNS,    AND   ALL   KINDS   OF   STRUCTURAL   STEEL  WORK. 

20,000  Tons  of  JOISTS,  CHANNELS,  and  other  Sections  kept  in  Stock  at  the 
Works,    Middlesbrough ;    Nine  Elms    Lane,   London  ;    and   Melbourne,  Australia. 

ILLUSTRATED    SECTION    BOOKS    ON  APPLICATION. 

HOUNDS,  I  in.  to  2j  in.  ;  SQUARES,  i  in.  to  2j  in..;  FLATS,  in.  to  soj  in.  ;  RAILS  up  to  loo  lbs.  per  yard;  and 
all  sizes  of  Angles,  Channels,  Tees,  &c.,  for  Engineering,  Shipbuilding  and  Wagon  Work  ;  also  Billets,  Blooms  and  Slabs. 

GALVANISED   CORRUGATED   SHEETS   AND   ALL    DESCRIPTIONS    OF  WIRE. 


it 


WOODITE 


33 


THE  BEST  MATERIAL  FOR 

GAUGE  GLASS  RINGS  &  STEAM  PACKINGS. 


FOR 


VALVES,  JOINT  RINGS,  PUMP  CUPS,  RAM  RINGS,  PACKING  RINGS  AND  SHEETING 

In  all  Sizes  and  Sections. 

Contractors  to  H.M.'s  Government,  Admiralty,  War  Office,  Post  Office,  India  Office,  and  the  Colonial  and  Foreign  Governments. 
THE  BEST  MATERIAL  FOR  ALL  HIGH  PRESSURE,  STEAM,  OR  ELECTRICAL  INS1 ALLATIONS. 

PRICE  LIST  AND  FULL  PARTICULARS  ON  APPLICATION  TO 

WOODITE  COMPANY,  mitcham  comivion,  surrey,  eng. 

Anents  for  South  Africa  :  CILBERT  &  CO.,  JOHANNESBURG. 

Tel.  AddreM:  •■WOODITE.  MITCHAM  " 
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F.REDDAWAY&C?i:° 


SOLE    MAKERS  OF 


CAMEL  HAIR"  BELTING 


(Registered  Trade  Mark.t 


THE  BEST  BELT  IN  THE  WORLD  FOR  GENERAL  POWER  TRANSMISSION. 


CAMELATA"  BELTING 


(Registered  Trade  Mark.) 

WATER    STEAM    AND    HEAT  PROOF 

A  Special   Belt  for  Machine  Shop  Drives. 


"SPHINCTER  GRIP"  ARMOURED  HOSE 

"HERCULES"  BRAND 

(Registered) 

FOR  ANY  PRESSURE    UP  TO 

10  TONS  PER  Square  Inch. 

Regd.  Trade  Mark.  «?egd.  Trad*  Mark. 

Manufacturers  also  of 

MECHANICAL  RUBBER  GOODS  in  GENERAL 
CANVAS  HOSE  (Plain  &  Rubber  Lined), 
CALICO  PRINTERS'  BLANKETS, 
PAPER  MAKERS'  FELTS,  &c. 

■ 
■  ■ 

Telegrami  &  Cablet  -  Telegrams  &  Cables- 

"ANCHOBAQE,  WnRKQ     ft,      HfAD     OpFirP*?-  "ANCHORAGE, 

MANCHESTER."  WORKS     &     FIEAD     WFFICE5.  MANCHESTER." 

PENDLETON,  MANCHESTER,  England. 

London    -    -   50/51,  Linne  Street,  E.G. 
Factories: 

Moscow,       London,       Newark,  U.S.A. 
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simplex:™™  LOCOMOTIVES 

BUILT  FOR  ALL  GAUGES  AND  CLIMATES. 


40  H.P.  Loco,  at  Work 

Will  Haui^  140  Tons  on 
"        '  the:  Level!" 


Thoroughly  Reliable  and  Efficient. 
Economical  and   Easy  to  Control. 

Estimates  upon  Request— When  enquiring  please 
state  Gauge,  Gradients  and  Gross  Loads  to  be  Hauled. 


MOTOR  RAIL  &  TRAMCAR  CO..  Ltd., 

Simplex  Works,  BEDFORD,  ENGLAND. 

lelegramsand  Cables— "  MOTRAL,  BEDFORD." 
Code;— A.  B  C.  5th  Edi.ion.  &  Broomhall's  Al. 


Codes : 

Western  Union. 
ABC  (all  editions). 
Bentley's. 
Lieber's. 


N.  HINGLEY  &  SONS,  LTD., 

HETHERTON.  DUDLEY.  ENGLAND. 


Telegrams  anu 

Cables ; 
HINGLEY, 

DUDLEY. 


ANCHORS. 

Hall's  Patent,  Hartsborne's,  Trotman's, 
Rodger's.  Stockless,  Mooring,  &c., 
in  all  sizes. 

CHAINS. 

Ships'  Cables,  Rigging,  Mining  Slings, 
Haulage,  tic. 

MOORINGS. 

RAILWAY  DRAWGEAR 


SPECIALITIES. 


Netherton  Crown  Special  13  B.  Crane, 
and  Mining  Chains. 


HINGLEY'S 
Best  YORKSHIRE  Qualhy 

IRON. 


FORCINGS  and  STAMPINGS. 
NETHERTON  BAR  IRON. 

Perfectly    rolled    in    all     Sections  and 
qualities.    Standard  for  reliable 

SMITHING, 
WELDING, 
RAILWAY  &■  CONSTRUCTIONAL 
WORK. 

Resists  corrosion  Three  Times  as  well  as 
steel. 


GRAHAM'S  PATENT  LOUD  SPEAKING  TELEPHONES 


FOR 


BAnLESHiPS,  CRUISERS,  DESTROYERS,  MERCANTILE  VESSELS, 
FORTIFICATIONS,  MINES,  POWER  STATIONS,  ETC. 

Adopted  by  the  British  Admiralty,  many  Foreign  Governments  and  the  leading  Steamship  Lines. 


Sole  Representative  for  CHINA  &  JAPAN, 
Mr.  F.  W.  HAMMOND, 

MITSU  BlSHl  BUILDINGS,  No.  25,  TOKIO, 
JAPAN. 

Telegraphic  Address;  "Fairfield,  Tokio." 


ALFRED  GRAHAM  &  GO. 

Electrical  Engineers  and  Contractors, 
ST.  ANDREW'S  WORKS, 
CROFTON  PARK,  LONDON,  S.E. 

Telegraphic  Address  :  "  Navalbada,  London  " 


HIGH  CLASS 

MACHINE  TOOLS 

FOR  RAILWAY.  MARINE,  ORDNANCE  &  GENERAL  ENGINEERING  WORK. 

HULSE  &  CO.,  Ltd., 

Ordsal  Works,  Manchester^  England. 

ESTABLISHED  1852. 


Cables:   "  Esluh,  Manchester,"  A.B.C.  (5th  Ed.)  Al  and 

Bentley's  Codes. 

"  Rebritman,  Shanghai."    Shanghai  Office  :— 43,  Kiangse  Road,  P.O  Box  243- 


3  in.  Spindle  Planer  Type 
Horizontal  Milling  Machine. 
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THE  BROUGHTON  COPPER  CO., 

LIMITED, 

Copper  Smelters  and  Brass  and  Copper  Manufacturers. 


Copper,  Brass, 
and  Bronze 


TUBES 


Copper  Ingots,  Bars,  Plates,  Sheets,  etc. 
Yellow  Metal  and  Naval  Brass  Plates,  Sheets,  Rods,  etc. 
Alloys.  Electro-Coppering. 


Telegrams  : 
COPPER  CO. 


MANCHESTER. 


Telephone  :  6907. 


Works:   MANCHESTER  and 

London  Office  :  6,  Broad  Street  Place,  E.G. 


DITTON,  near  Widnes. 
Glasgow  Office:  49-51,  Oswald  Street. 


INDEX  TO  ADVERTISERS. 


Allan,  Thomas,  and  Sons,  Ltd 
Allen,  Edgar,  and  Co.,  Ltd 
Allen,  w.  H.,  Sons  and  Co.,  Ltd. 
Anderson-Grice,  The,  Co.,  Ltd 
Anglo-Chinese    Engineers'  Asso- 
ciation, Ltd.   

Arrol,  Sir  Wm.,  and  Co.,  Ltd.  ... 
Automatic    Telephone  Manufac- 
turing CO.,  Ltd   


B 

Baylits,  Jones  and   Bayliss,  Ltd. 
Bentall,   E.  H.,   and   Co.,  Ltd. 
Birch,  John,  and  Co.,  Ltd. 
Birmingham    Battery  and  Metal 

Co.,  Ltd.   

Birmingham    Small    Arms  Co., 

Ltd  

Briggs,  W.,  and  Sons,  Ltd  

British  Aluminium  Co.,  Ltd. 
British  Electric  Transformer  Co. 
British  Electric  Vehicles,  Ltd. 
British    Everite    and  Asbestilite 

Works,  Ltd.   

British    Insulated    and  Helsby 

Cables,  Ltd 
Brooks  and  Doxey  (1920),  Ltd 
Broughton  Copper  Co.,  Ltd.,  The 
Brown,  David  Jun. 
Brown,  John,  and  Co.,  Ltd  


i'A(;e 
392 
365 
356 
361 


391 


353 
353 


367 


366 
354 

353 
396 

362 

386 
365 
395 
383 
356 


□  odwell  and  Co.,  Ltd. 

□  orman.  Long  and  Co.,  Ltd. 


I'.MIE 
366 
3S2 


Campbell  Gas   Engine  Co.,  Ltd., 

The    — 

ochrane  and  Co.,  Ltd   364 

Cole,  Marchent  and  Morley,  Ltd.  366 
"  Coventry  "    Chain    Co.,  Ltd., 

The  390 

Craig,  A.  F.,  and  Co.)  Ltd  385 
Crichton,    Thompson    and  Co., 

Ltd.    — 

Cro«tley  Bros.,  Ltd   384 


D 

Davidson  and  Co.,   Ltd    396 

Oawnay,  A.  O.,  and  Sons,  Ltd,  364 

Oermatin«  Co.,  Ltd,    363 


Douglas  and  Grant,  Ltd.  387 
E 

Evershed  and  Vignolles,  Ltd.  391 
F 

Fielding  and  Piatt,  Ltd.  388 

Firth,  Thos.,  and  Sons,  Ltd   358 

Fleming,    Birkby    and  Goodall, 

Ltd.    361 

Foster,  W.  and  J   — 


Glcnheld  and  Kennedy,  Ltd.  391 

Gleniffer  Motors,  Lid.  385 

Glover,  W.  t:,  and  Co.,  Ltd.  — 

Glyco  Metal  Co.,  Lid.  390 

Graham,  Alfred,  and  Co   394 

Grahame-White  Co.,  Ltd.,  The...  — 

Green,    E.,   and    Sons,  Ltd.   — 

Greenwood  and  Batley,  Ltd.  387 

H 

Hadhelds,    Ltd   332 

Hall,  J.  and  E.,  Ltd   — 

Hawthorne,  Leslie  and  Co.,  Ltd.  354 

Heinke,  C.  E.,  and  Co.  391 

Henderson,  John  M.,  and  Co.  — 
Henley's     W.     T.,  Telegraph 

Works  Co.,  Ltd.  aeo 

Hingley,  n:,  and  Sons,  Ltd   394 

Hudson,  Robert.  Ltd   362 

Hudson  and  Kearns,  Ltd   362 

Hulsc  and  Co.,  Ltd   394 

J 

Jacks,  Wm.,  and  Co.  ^ 

Jardlne,  Matheson  and  Co.,  Ltd.  389 


Kelghley  Gas  and  Oil  Engine  Co., 

Ltd.  355 
Kent,  George,  Ltd. 

M 

Maclaren,   Robert,  and  Co.,  Ltd. 
Manlove,  Alliott  and  Co.,  Ltd.  363 


Marconi   International  Code  Co., 

Ltd   .. 

Mond  Nickel  Co.,  Ltd.,  The    354 

Motor  Rail  and  Tramcar  Co.,  Ltd.  394 

N 

Norris,  Henty  and  Gardners,  Ltd.  353 

North-Eastern  Marine  Engineering  388 
P 

Paterson  Engineering  Co.,  Ltd.  .  353 

Pratt,  F.,  and  Co.,  Ltd   367 

Pulsometer  Engineering  Co.,  Ltd.  396 

R 

Ransomcs  and  Rapier,  Ltd   389 

Ransomes,     Sims     and  Jeffries, 

Ltd   358 

ncddaway,  F.,  and  Co.,  Ltd.  393 
Representation  for  British  Manu- 
facturers,   Ltd.   359 

Rnyrolle,  A.,  and  Co.,  Ltd    — 

Robey  and  Co.,  Ltd   — 

Rose,  Downs  and  Thompson,  Ltd.  357 

S 

Sanders,  Rehders  and  Co.,  Ltd.  363 
Sheepbridge   Coal  and    Iron  Co., 

Ltd.,  The    _ 

Shcwan,  Tomes  and  Co   360 

Shirtliff  Bro5.,  Ltd.    367 

S'sson,  W.,  and  Co.,  Ltd   353 

Stavelcy  Coal  and  Iron  Co.,  Ltd.  390 
T 

Thornycroft,  J.  I.,  and  Co.,  Ltd.  392 
U 

United    Brassfounders    and  En- 
gineers, Ltd   364 

V 

Vickers,  Ltd   353 

W 

Wadsworth,  Wm.,  and  Sons,  Ltd.   

Waygood-Otis,  Ltd.    _ 

Whitakers  (Engineers),  Ltd   368 

Vt'rodite    Co..  Ltd.   392 

Wyatt,  G.   F.,  and  Co  

Y 

Yarrow  and  Co.,  Ltd   399 
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Heating  &  Ventilating  System 

is  a  friend  to  the  employer  amd  the  employee,  for  it  supplies  the  ideal  form  of  heating 
with  ventilation.  That  means  better  work  and  more  of  it,  for  without  fresh  air  the  best 
results  cannot  be  obtained.  Let  our  engineers  investigate  your  Fan  requirements, 
whether  for  Heating  and  Ventilating — drying  of  any  material — mechanical  draft  for  your 

boilers — or  other  air  handling  problems. 

DAVIDSON  &i  CO.,  LTD.,  BELFAST,  IRELAND. 


For  the  Plantation,  Mine  or  Works 


Runs  20  miles  on  one  charge. 
Charge  takes  14  Units  of  Electricity. 


The  Electric  Loco  shown  will  haul  or 
push  loads  up  to  10  tons  on  any  gauge 
track  19  in.  to  Standard  4  ft.  8^  in. 
Simple,  safe  and  cheap  to  use.  A  boy 
can  drive  it.  Apply  the  brake  the  Loco 
stops,  and  cannot  be  started  again  till  the 
brake  is  released.  Built  of  Steel  and  Iron 
the  Loco  is  indestructible. 


We  also  Manufacture  several  types  of  ELECTRIC  TRUCKS. 


BRITISH  ELECTRIC  VEHICLES,  LTD., 

Sales  Dept.  : 

126-128,  Hamilton  House,  Bishopsgate,  London,  E.C.2 

Facforj;— CHURCHTOWN  WORKS,  SOUTHPORT,  ENGLAND. 


Centrifugal  &  Turbine  Write  for  List  No.  694 

for  all  lifts,  of  the  Highest  Efficiency. 

pubomcter  engineering  G?.  lit 


Offices:  11,  TOTHILL  STREET,  LONDON,  S.W. 


Works  :  NINE  ELMS  IRONWORKS,  READING. 


Printed  for  the  PmpwMore  by  The  Avenue  Pkbss  (L.  Upcott  Gill  &  Son,  Ltd.),  55  and  57,  Drury  Lane,  W.C.2,  and  published  by  Eastmn 

Papers,  Ltd.,  79,  Gracechurch-sfcreet,  London,  E.C.3. 
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METERS 

Agents  throughout  the  World, 


For  Water,  Steam, 
Compressed  Air,  Etc. 

GEORGE  KENT,  LTD., 

199,  HIGH  HOLBORN,  LONDON,  W.C.I. 


ure  water 

TIIK 

PvncksoN  Svst!:m  of' 

W  M  KI^  Pi'kiriCATION 
I'll/IRATION 

Softening 
Chlorination 

Mil?*  bfHM>  cxlfiisivcly 
u(!o|j|i>(l  for  (hr  ireolTOfiit 
')!'  (Kihlif  (Irinkipq  supplies 
ii>  Ihc  Kiisl.  Pliims  ircenlly 
insfcilliMi  a,  iip(l<'f<  <>nsii'u<  lion 
KxchFD  100.000.000  Gallons 


IM  R  DAY. 


■V/,  r  I  k    I'UKIf  ICATION  SPFCIAIISTS 


1 1 H .1 N L I  K I NC     II. .SOI 1 1  h AMI'  rCN  KO«:i 


OIL 
ENGINES 


E.  H.  BENTALL&CO.,  L' 

Heyhridi^e,  Maltlon,  Essex. 


VICKERS 


LIMITED. 


Wartbip*.    Mail  and  Paucnger  Steamers. 

Cans  and  their  Mountiagt.  Armonr  Plates. 
Marine  Engines  of  all  descriptions, 
including  Turbine  and  Heavy  Oil  Engines. 
Large  Gas  Engines, 

Aeroplanes  for  Commercial  &  Military  Use. 

Flying  Boats  for  Commercial  &  Naval  Use, 

Viekers-Saunders  Flying  Boats. 

Airships.    Locomotive  Crank  Axles. 

Straight  Axles  for  Locomotives,  Carriages 

and  Wagons.  Electrical  Plant. 

High  Tensile  Steel  Tyres  <"Au»ir»lia 

Brand.") 

Stampings  and  Forgings  of  every 
description.     "Duralumin"  (RckcJ  Trade 
Small  Tools.  i^"!*) 

PEACE  PRODUCTS  EXHIBITS  at  the 

GREAT  VICTORY  EXHIBITION, 
Stand  No.  151  160.  CRYSTAL  PALACE. 

VICKERS  HOUSE.  BROADWAY, 
LONDON.  S.W.  1. 


BERRY 

TRANSFORMERS 


Enquiiues/jwited 

The  British  Electric 
Transformer  C9L*.^ 
Hayes.MiddxJEngland 


JOHN  BIRCH  &  CO.,  LTD.,    EXPORT  ENGINEERS, 

I'URCHASB.    INSPBCT   AND  <illIP   MAIKKIAI.   AND  MACIIINRRY 

'able*;  Foa  BxotNBBKS  and  CoNTHAcroRa  abroad. 

a^KAVotni.  2,  LONDON  Wall  Buildinqs,  LONDON,  E.G. 

f.ri-rrKii  Ov«r«oaa  AKento  for  Wm.  BEARDMORE  &  Co.,  Ltd.,  Qlaiafrow. 
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THE  BIRMINGHAM 
BATTERY  &  METAL  CO.,  LTD, 


MANUFACTURERS  OF 


BRASS  &  COPPER  TUBES 

(SEAMLESS  AND  BRAZED) 
For  LocomotivB.  Marine  and  other  Purooses. 


BRASS  SURFACE  CONDENSER 
TUBES. 

Brass  and  Copper  Sheets,  Wire  and  Rods,  Yellow 
Metal  Sheets  and  Rods,  Brazing  Solder,  Yellow 
Metal  and   Naval  Brass  Condenser  Plates,  etc. 


Selly  Oak,  Birmingham. 

Telegrams  :  "BATTERY,  SELLY  OAK." 


5,010  ft.  Span. 

□ 

The  Little  Tennessee  River  has 
been  spanned  with  Conductors 

of 


LUMINIUM 


Span  5,010  feet 

Sag  below  lowest  support  .  .  .  216  „ 
Highest  support  above  water  level  .       .  i,iop  „ 

Circuits   one  3-phase 

Pressure  ......     150,000  volts 

Conductors      ....  22/.  15"  Aluminium 

+  37/.  125"  steel  core 
Diameter  of  Cable  .....  1-175" 

Diameter  of  Steel  Core  ....  0.875" 


\  Write  for  our  TRANSMISSION  PAMPHLET. 


THE  BRITISH  ALUMINIUM  CO.,  Ltd., 

109,  Queen  Victoria  Street,  London,  E.C.4. 


Tel  :  "  Cryolite,  Cent." 


'Phone  :  City  2376. 


LOCOMOTIVES 


Locomotive  Works  : 
FORTH  BANKS,  NEWCASTLE-ON-TYNE. 


Of    every    description    for    Colonial    and  Foreign 
Railways.    Patent  Locomotives,  Cranes,  Petrol 
and   Electric   Locomotives,  and  Rail  Motor 
Coaches       Combined  Cranes  and  Tank 
Locomotives    always    in    Stock  or 
progress  for  Collieries,  Ironworks, 
Railway      DepSts,  Branch 
Lines,  Contractors, 


PASSENGER  &  CARGO  VESSELS, 
NSULATED  STEAMERS,  OIL  TANKERS, 
^^^'^•V^        CRUISERS  &  TORPEDO  BOAT  DESTROYERS, 
TURBINE  &  PADDLE  STEAMERS,  ORE  CARRIERS. 
Q^^^^d^^^  *  DOCKING  &  REPAIRS. 

S^^S^  ENGINES. 

TURBINES  &  RECIPROCATING  ENGINES,  WATERTUBE 
*  AND  CYLINDRICAL  BOILERS,  PROPELLING 

MACHINERY  FOR  WARSHIPS  OF  ALL  KINDS. 


Engine  Works  : 
ST.  PETER  S,  NEWCASTLE. 
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simplex::™  LOCOMOTIVES 

BUILT  FOR  ALL  GAUGES  AND  CLIMATES. 


Thoroug^hly  Reliable  and  Efficient. 
Economical  and   Easy  to  Control. 

Estimates  upon  Request — When  enquiring  please 
state  Gauge,  Gradients  and  Gross  Loads  to  be  Hauled. 


40  H  P.  Loco,  at  Work 

Will  Haul    146  Ton*  on 
the  Level. 


MOTOR  RAIL  &  TRAMGAR  CO..  Ltd., 

Simplex  Works.  BEDFORD,  ENGLAND. 

Telegrams  and  Cables—"  MOTRAL,  BEDFORD." 
Codes— A.  B  C.  5th  Edition.  &  Broomhall's  Al. 


Codes  : 

Western  Union. 
ABC  (all  editions) 
Bentley's. 
Lieber's. 


N.  HINGLEY  &  SONS,  LTO., 

NETHERTON.  OUDLEY.  ENGLAND. 


Telegrams  and 

Cables : 
HINGLEY, 

DUDLEY. 


ANCHORS. 

Hall  s  Patent.  Hartsborne  s,  Trotman's, 
Rodger's.  Stockless,  Mooring,  &c., 
in  all  sizes. 

CHAINS. 

Ships'  Cable",  RigginR,  Mining  Slings, 

Haiilatre,  itc. 

MOORINGS 

RAILWAY  DRAWGEAR. 


SPECIALITIES. 

Netherton  Crown  Special  B  H.  Crane 
and  Mining  Chains. 


HINGLEY'S 
Be,l  YORKSHIRE  Quality 

IRON. 


FORCINGS  and  STAMPINGS. 
NETHERTON  BAR  IRON. 

Perfectly    rolled    in    all     Sections  and 
qualities.    Standard  for  reliable 

SMITHING, 
WELDING, 
RAILWAY  &  CONSTRUCTIONAL 
WORK. 

Resists  corrosion  Three  Times  as  well  as 
steel. 


GRAHAM'S  PATENT  LOUD  SPEAKING  TELEPHONES 


FOR 


BAHLESHIPS,  CRUISERS,  DESTROYERS,  MERCANTILE  VESSELS, 
FORTIFICATIONS,  MINES,  POWER  STATIONS,  ETC. 

Adopted  by  the  British  Admiralty,  many  Foreign  Governments  and  the  leading  Steamship  Lines. 


Sole  Representative  for  CHINA  &  JAPAN, 
Mr.  F.  W.  HAMMOND, 

MITSU  BISHI  BUILDINGS.  No.  25,  TOKIO. 
JAPAN. 

*^  Telegraphic  Address  :  "  Fairfield,  Tokio." 


ALFRED  GRAHAM  &  CO. 

Electrical  Engineers  and  Contractors. 
ST.  ANDREW'S  WORKS, 
CROFTON  PARK,  LONDON,  S.E. 

TolegTftphic  AddrcBH  :  *'  Navalhada,  Ijondoii  ** 


HIGH  CLASS 

MACHINE  TOOLS 

FOR  RAILWAY,  MARINE,  QBONANCE  &  GENERAL  ENGINEERING  WORK. 

HULSE  &  CO.,  Ltd.. 

Ordsal  Works,  Manchester,  England. 

ESTABLI.SHED  1852. 

Cables:   "  Esluh,  Manchester,"  A. B.C.  (5th  Ed.)  Al  and 

Bentley's  Codes. 

"  Rebritman,  Shanghai."    Shanghai  Office     43,  Kiangse  Road,  P.O  Box  243 


3  in.  Spindlo  Planer  Type 
Horizontal  Milling  Machine. 
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Telegrams  : 

"  Atlas,  Sheffield.' 


Telegrams : 

"  Shipyard,  Clydehank.'' 


JOHN  BROWN  &  CO  L™ 


STEEL  MANUFACTURERS.  IRONMASTERS, 
SHIPBUILDERS,     ::     MARINE  ENGINEERS 


=    TYRES  &  AXLES 


for  Locomotives,  Wagons, 
Tramway  Cars,  etc. 


SPRINGS 


Spiral,  Volute,  Conical  and 
Laminated. 


=  FORCINGS 


for  Locomotives,  Electrical 
Motor  Traction  and  Qeneral 
Engineering  Work 


TOOL  STEELS 


"ATLAS"  Extra  and 
"ATLAS"  Self  Hard  High 
Speed  Steels. 


=    STEEL  CASTINGS 


of  all  kinds  up  to  2  Tons  in 
Weight. 


ATLAS  WORKS 

SHEFFIELD 


lllllllllllilllllllllllllllllllllllill 


SHIPBUILDING  | 

Passenger  and  Cargo  up  to  ^ 

the  largest  size  and  power.  = 

TURBINE  FORCINGS  | 

Drums,  Gear  Wheels,  Cylinder  ^ 

Linings  of  all  descriptions  by  ~ 

the  Hollow  Roiling  Process.  — 

MARINE  ENGINES  | 

Reciprocating    and     Turbine  ^ 

up  to  the  highest  power.  ^ 

DROP  STAMPINGS  AND  1 


STEAM  CHESTS 

for  Water  Tube  Boilers. 


&  CLYDEBANK 

Nr.  GLASGOW 


6,000-TON  PRESS  AT  THE  ATLAS  WORKS. 

Illlllllllllllllllllllllllllllllllllllllll 


"THE  ALLEN" 

Heavy  Fuel 

OIL  ENGINE 


THE  "Allen  "  Heavy  Fuel  Oil  Engine  is  principally 
remarkable  for  its  reliability  and  simplicity, 
while  it  will  drive  either  by  means  of  a  belt  or 
direct  coupled  to  electric  generators,  pumps,  agri- 
cultural, or  other  machinery. 

The  "Allen"  Heavy  Fuel  Oil  Engine  is  easily  and 
quickly  started,  and  will  run  for  long  periods  with  a 
minimum  of  attention. 

Made  in  sizes  from  25-320  Brake  Horse  Power. 
The  "  Allen "  Heavy  Fuel  Oil  Engine  runs  equally 
well  with  Crude  Oil,  Refined  Petroleum,  Shale  or 
low  grade  and  cheap  oils. 

We  are  building  engines  for  stock  requirements 
against  which  early  deliveries  can  be  given. 


.•;    c^ade  in   Sizes  from 
25-320  Brake  Horse  Power. 


Catalogues  and  prices  on  application  to  Head  Office 
or  Eastern  Representatives  : — • 

SCOTT,  HARDING  &  Co., 

6,  Peking  Road,  Shanghai. 

J.  MORRISON  &  Co.,  Ltd.. 

9.  Marunouchie  East, 

Kojimacbi-Ku,  Tokyo. 

RICHARDSON.  McCABE  &  Co.,  Ltd., 

11,  Grey  Street,  Wellington,  N  Z. 

FYVIE  &  STEWART. 

Collins  Street.  Melbourne. 


W.  H.  ALLEN,  SONS  &  C^-  LTB 

BEDFORD,  ENGLAND. 


Oct.  7, 1920      eastern  endincerina 


CHEMICAL  SOLVENT 
OIL 

EXTRACTION  PLANT 


Complete  Inetallations 
furnished  to  handle  any 
or  all  Oleaginous  Seeds. 


View  :  Chemical  Extraction  Plant. 


ROSE,  DOWNS  JHOMPSONJ 

12,  Mark  Lane,        I  -J    ^  ■  _  20,  Foochow  Rd., 

Old  Foundry,  HULL,  shanghai. 


London. 


OIL  MILL  MACHINERY 


OIL  EXPRESSING  MILLS 


For  all  seeds, 
any  quantity  from 
56  lbs.  per  hour. 


OIL  REFINERIES, 
OIL  FILTERS. 
OIL  BOILERS. 


NEUTRALISING. 
BLEACHING. 
AND  DEODORISING 
PLANTS. 


Premier  "  Cage  Presses. 
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CUTLERY  is  not  the  only  purpose  for  which  STAINLESS  STEEL  is  suitable  ; 
its  non-corrodible  properties  are  of  immense  importance  for  many  engineering  uses 
such  as  VALVES.  VALVE-RODS,  PUMP-RODS,  RAILWAY  CARRIAGE 
and  TRAMWAY  FITTINGS,  SHIPS'  FITTING,  WIRE  ROPE,  CHAINS, 
BOLTS,  RIVETS,  HINGES,  and  so  on  in  fact  the  purposes  to  which  it  can  be 
put  with  advantage  are  innumerable. 


i 


THE  TRANSPORT  PROBLEM  SOLVED. 


THE  ORWELL  ELECTRIC  VEHICLE, 


CHEAPEST  TO  WORK  -  EASIEST  TO  DRIVE. 

RANSOMES,   IPSWICH,  ENGLAND. 
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7\  LL  communications  re  the  following 
l\  firms'  Far  Eastern  business  to  be 
addressed  to  their  joint  office,  viz, : — 

REPRESENTATION  FOR  BRITISH 
MANUFACTURERS,  LIMITED, 

43,  Kiangse  Road,  SHANGHAI. 

Cable*:  "  Rebritman,  ShanghaL"  Poftal  Address:  P.O.Box  243  Shanghai. 

(Resident  Ejigineer  and  Staff.) 

AND  AT  HANKOW. 


SIR  WM.  ARROL  &  CO.,  LTD.,  DALMARNOCK  Bridgre  Builders,  Hydraulic   Machinery  and 

IRONWORKS,  GLASGOW,  SCOTLAND.  Crane  Makers. 

BIRMINGHAM  METAL  &  MUNITIONS  CO.,  LTD.,  Brass  and  Cupro  Nickel  Cups.  &c..  Rifle  and 

BIRMINGHAM,  ENG.  Revolver  Cartridgres.Q.F.  and  other  Automatic 

Gun  Cartridges. 

JOHN  BROWN  &  CO.,  LTD.,  ATLAS  WORKS,  Manufacturers  of  Armour  Plates,  Crank  Shaft- 

SHEFFIELD,  ENG.  ing-,  Tyres,  Axles,  Presses.  &c. 

CALLENDERS  CABLE  &  CONSTRUCTION  CO.,  Insulated  Wires  and  Cables  for  Electrical 
LTD.,  HAMILTON  HOUSE,  VICTORIA  EMBANK.  Installations.  Telegraph  and  Telephone 
MENT,  LONDON,  ENG.  Work.  &c. 

COCHRANE  &  CO.,  LTD.,  MIDDLESBROUGH,  Cast  Iron  Pipes  and  Connections  for  Gas,  Water, 
ENG.  Steam.  Sewage,  and  Hydraulic  purposes,  &c. 

DORMAN,  LONG  &  CO.,  LTD.,  MIDDLES.  Structural  Steel  Work  of  all  descriptions, 
BROUGH,  ENG.  Galvanised  Steel  Wire,  Steel  Plates,  Joists, 

Angles,  &c 

DOUGLAS    &    GRANT,      LTD.,     DUNNIKIER  Rice  Mill  Machinery. 
FOUNDRY,  KIRKCALDY,  SCOTLAND. 

THOS.  FIRTH  &  SONS,  LTD.,  NORFOLK  WORKS,  High  Speed  Steel,  Steel  Castings  and  Forgings, 
SHEFFIELD,  ENG.  Projectiles,  Engineers'  Small  Tools  in  High 

Speed  Steel,  Files,  Edge  Tools,  &c. 

FLEMING,  BIRKBY  &  GOODALL,  LTD.,  HALIFAX,  Leather  and  Textile  Machine  Belting,  Suction 
ENG.  and  Canvas  Hose,  &c. 

J.  &  E.  HALL,  LTD.,  DARTFORD  IRONWORKS,  Refrigerating  Machinery  and  Commercial 
KENT,  ENG.  Motor  Vehicles. 

R.  &  W.  HAWTHORN,  LESLIE  &  CO.,  LTD.,  ST.  Locomotives,  Marine  Engines  and  Boilers,  Light 
PETER'S  WORKS,  NEWCASTLE-ON-TYNE,  ENG.     Cruisers.    Destroyers.     Passenger  Vessels, 

Floating  Docks,  &c. 

ROBT.  HUDSON,  LTD.,  GILDER80ME  FOUNDRY,  Portable  Railway  Plant,  Goods  Wagons,  Trucks, 
NR.  LEEDS,  ENG.  Tubs,  Barrows,  &c. 

HULSE  &  CO.,  LTD.,  ORDSAL  WORKS,  SALFORD,  Lathes  and  Machines  used  in  the  manufacture 
MANCHESTER,  ENG.  of  Heavy  Ordnance,  Armour  Plates,  Marine 

Turbines,  and  for  Railway  Work. 

WILLIAM  HUNT*  SONS,  THE  B  R  AD  ES.  Shovels,  Spades,  Pickaxes  and  Tools. 
LTD.,  BRADES  STEEL  WORKS,  NR.  BIR- 
MINGHAM, ENG. 

KEIGHLEY  GAS  &  OIL  ENGINE  CO.,  KEIGHLEY,  Vertical  and  Horizontal  Gas,  Oil,  and  Petrol 
ENG.  Engines  and  Suction  Producer  Gas  Plants. 

A.  RANSOME  &  CO.,  LTD.,  STANLEY  WORKS,  Wood  Working  Machinery. 
NEWARK-ON  TRENT,  ENG. 

RANSOME  VERMEHR  MACHINERY  CO.,  3,  CEN-  Concrete  Mixers,  Steel  Piling,  Pile  Drivers 
TRAL  BUILDINGS,    WESTMINSTER,  LONDON,      Road  Making  Plant.  &c. 
ENG. 

SIMON-CARVES,  LTD.,  20,  MOUNT  STREET,  Coke  Ovens  with  By-Product  Recovery,Chemical 
MANCHESTER,  ENG.  and  Acid  Plants.  Coal  Washers  and  Convey- 

ors, Glass  Works,  Ferro-Concrete  Work,  &c. 

London  Office  :  8,  The  Sanctuary,  Westminster,  S.W.  1. 

CaktM;  "REBRITMAN.  LONDON."  Talsphsn*  No.  :  VICTORIA  S466. 
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Shewan,  Tomes  &  Co 

ESTABLISHED   1891.  CABLES  :  "  KEECHONG." 

Head  Office  :    HONG  KONG. 


lilllllllllllllllllllllllllllllllllllllllllllllll 


llllllllllllillli 


Engineers  and  Contractors. 

Engineering    Plant,    Constructional  Steelwork, 
Tools,  Electric  Lighting  and  Power,  Electrical 
Sundries,   Gas  and  Oil  Engines,  Compressors, 
Turbines,  etc.      .      -      -  . 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 

BRANCHES : 

CANTON.  YUNNANFU. 
SHANGHAL  TIENTSIN. 
KOBE.  NEW  YORK. 

LONDON  :  32.  LIME  STREET,  E.G.  3. 


HEJNLELY 

CABLES 

::  For  the  :: 
transmission  or 
Electrical  Energy 
for  any  purpose 


Laying  H  UEIY  Cables  at  KIOTO,  JAPAN. 

^^^^^E  undertake  the  complete  installation  of 

Electric  Supply  Mains 

in  any  accessible  part  ot  the  world,  or  we  supply 
Electric  Cables,  small  or  large,  for  our  customers 
to  erect  themselves. 

We  supply  electric  wires  ot  all  sizes,  but  we  do 
not  carry  out  wiring  installations. 

Mention   this  journal  and  ask  for  catalogues. 


''"lot  M^«''- 


W.  T.  Henley's 

Telegraph  Works 

Co.,  Ltd., 

Blomfield  Street, 
London,    E.C.  2. 
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ANDERSON 


CRANES 

Overhead  Travelling^.  Loco.  Derrick. 
Electric— Steam— Hand. 


Wherever  an  ANDERSON  CRANK  is 
installed,  transport  is  conducted  with  un- 
failing efficiency.  The  massive  strength — 
scientific  balance — and  positive  engineer- 
ing accuracy  make  the  ANDERSON  a 
sound  investment. 

Write  for  full  Illuslraled  Catalogue,  showing  all  the 
world-famous  Anderson  models. 


STONE  AND  MARBLE  WORKING 
MACHINERY. 


Many  years  of  close  study,  backed  by 
exacting  tests  'and  experiments — have 
raised  the  reputation  for  efficiency  and 
economy  of  ANI)F;RS0N  Stone  and  Marble 
Working  Machinery  to  a  position  of  leader- 
ship in  the  industry. 

Enquiries  are  invited  on  any  Stone  Working  Machinery 
proposition — and  full  Catalogue  of  all  models  is  free  on 
request. 


The  ANDERSON-GRICE  CO.,  Ltd., 


London  Offi 


Taymouth  Engineering  Works, 
CARNOUSTIE,       -  SCOTLAND. 

(Formerly   GEO.  ANDERSON   &  CO.,  Ltd.). 

UEEN   ANNE'S  CHAVBER-,   TOTHILL  STREET,  WESTMINSTER. 


"TEON"  is  the  original  "ALL  BRITISH" 
HEAT,  STEAM  &  WATERPROOF  BELT. 

''TEON"    fabric    is   the  strongest 
Cotton   Duck,   impregnated  and 
welded  in  plies  under  heavy  Jih 
hydraulic  pressure. 

TEON  "  is  copper 
sewn  (except 
3  ply). 


For  all 

Sorts  &  Conditions 

of  Drives. 
1^ 


Telegrams : 
>RECBRITMAN, 

SHANGHAI." 


Shanghai  Office : 

43,  Kiangse  Road 

Hritisb  P.O.  Box  243). 


ACID  & 
CHEMICAL 
RESISTING. 


"Teon"  Belting. 


Fleming,  Birkby  &  Goodall,  Ltd., 
HALIFAX,  ENG. 
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The  Best  Building  Material 
for  Far  Eastern  Requirements 

Whatever  the  purpose  of  the  building, 
wherever  the  place  of  erection,  the  out- 
standing materials  for  speedy,  artistic, 
economical  and  permanent  construction  are 

BRITISH  MADE 

Everile  &  Asbestilite 

Asbestos-Cement  Building  Materials 

CORRUGATED  SHEETS 

FLAT  SHEETS-SLATES-TILES 

For  cheap  permanent  Building. 

They  can  be  had  in  every  standard  size, 
weight,  pattern  and  colouring.  Each 
material  is  easily  worked  with  carpenters' 
ordinary  tools,  and  readily  fixed  to  wood 
or  steel  framing. 


Obtain  a  Sample  of  Everite 

and  convince  yourselves  that 
it  is  not  merely  waved  but 
scientifically  corrui^ated  to  a 
great  depth.  The  whole  strength 
of  the  sheet  lies  in  its  depth 
of  corrugation,  and  in  this 
respect  "  EVERIl E  "  is 
pre-eminent. 


Unrestricted  supplies  available 

llluslratei  Catalogue,  Qiiotalio>is, 
Samples,  and  full  pa'-ticiilays 
from  Sole  Manujaclurers  : 

British  Everite  &  Asbestilite  Works, 

 Ltd.,  

29,  PETER  STREET,  MANCHESTER.  England. 

'Phone:  Cables: 
7790  City,  Manchester.    "  Gv&rite,  Mauchester." — AiX  Codes. 


HUPS  O^jl^KEAKMS 




Off  ice  Equipment  &'  OrganviatMm.  specialises. 


HattBsld  Stre42t  '^^Vbrks.  Stamford  Street 
LONDON.  S.EI  ^ 


LIGHT  RAILWAYS 

POINTS  &  CROSSINGS 
TURNTABLES 
TIPPING  WAGONS 
COLLIERY  TRUCKS 
SUGAR-CANE  WAGONS 
SMALL  LOCOMOTIVES 


C.  769.— DOUBLE  SIDE  TIP  WAGON. 

ROBERT  HUDSON  LTD. 

Gildersome  Foundry,  near  LEEDS. 

Tel.  Address  :  "  Raletrux,  Leeds." 

Shanghai  Office:  43,Kiangse  Road  (P.O.Box  243). 

IVl.  Address  :  "Bebrltman,  Shanghai." 
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STANTON  IRONWORKS  CO.,  LTD 

Telephone— 86.  ILKESTON,  ENGLAND.  Telegraphic  Address— STANTON  ALFRETON,  ENGLAND. 

Postal  Address— Nr.  NOTTINGHAM,  ENGLAND. 


Annual  Output  of  Castings  120,000  Tons. 


Makers 
of 


CAST-IRON  PIPES 

I J  in.  to  72  in.  diameter,  and  irregular  castings  for  GAS,  WATER,  and 
SEWERAGE    Works,    Steam,    Hydraulic,    Electrical,    and    Pump  Installations 


CAST-IRON  TANKS.  COLUMNS.  6IR0ERS.  WELL  CYLINDERS.  TUNNEL  PLATES.  SC. 


OAST-IRON  PIPES 

OF  ALL  SIZES,  FROM  1|  INCH  TO  48  INCH  DIAMETER, 


FOR 


WATER,  GAS,  ai\d  STEAM. 


Robert  Maclaren  &  Co.,  Ltd., 

EGLINTON   FOUNDRY,  GLASGOW,  SCOTLAND. 


Ctible  Address:  "Socket,  Glasgow." 


Catalogue  on  Application. 


To  Engineers  Oversea 


Ayery  Te»tin;$  Machines  are  of  enfiineer- 
in^  finish  tbrouj^hout. 

I  he  669  is  dewi^ned  upon  the  sinijle 
lever  principle.  Strain  applied  by  worm  and 
spur  ^ear  driven  by  variable  speed  motor. 
Worm  gear  enclosed  in  oil  bath. 

Range  from  zero  to  30  tons,  readings  to 
1/IOOth  ton  by  Vernier.  Poise,  which  (ravels 
freely  on  ball  hearings,  is  propelled  iilon£ 
machine  track  on  steelyard  by  means  of 
•orew  and  gearing  controlled  by  hand  vrheel. 


Ptaat*  frtft  your  enquiry  o: 

W&T.  AYERY  1? 

SOHO  FOUNDHY 

BIRMINGHAM. 

ENGLAND. 


No.  669. 

30-ton  Testing  Machine.  For  testing 
in  Tension,  Compression  Itending,  Shearing, 
Torsion  and  Hardness.  (Fitfed  with  Auto- 
graphic Stress-strain  Recorder.) 


Ad.  S^Z. 


408      €a$krn  €ndlnecrlnd  supplement  to  Cbe  Conaon  ana  CDina  express.    Oct.  7, 1920 


FIVE   WORKS-OVER    3,000  EMPLOYEES. 


UNITED  BRASSFOUNDERS  and  ENGINEERS  LTD., 


Empt-e?s 


Foundry, 


Cornhrook,    MANCHESTER,  fngland 

Represented  in  China  and  French  Indo-China  by  the  Anelo-Chinese 
Engineers'  Association,  Ltd.,  Peking. 

Specialists  in  the  manufacture  of 

GUN  METAL&BRASS  VALVES&  COCKS. 
STEAM,  WATER  AND  COMPRESSED 
AIR    FITTINGS  GENERALLY. 
CAST  IRON  STOP  and  SLUICE  VALVES. 

SEMI-ROTARY  PUMPS. 
EXTRUDED  BRASS  AND  BRONZE  BARS. 
BRASS  BOLTS  AND  NUTS,  STUDS  AND 
GENERAL  TURNED  WORK  FROM 
THE  BAR. 
CAST  AND  MALLEABLE  IRON  COCKS 
AND  PIPE  FITTINGS. 
PRESSURE  AND  VACUUM  GAUGES. 
INJECTORS  and   GENERAL  JET 
APPLIANCES. 
ENGINE  GOVERNORS  (Pickering,  Proell, 

and  other  types). 
SPRAYING    MACHINES    for  Insecticides 
and  Limewashing. 
COPPERSMITHS'  WORK. 
••STELLA"  BRAND  ALLOYS, 
MANGANESE    COPPER,  SILICON 
COPPER,    FERRO    ZINC,  PHOSPHOR, 
COPPER,  AND  TIN,  etc. 

"UBEL"  SERVICE. 

If  you  are  interested  in  any  op  all  of  the  lines  mention 
and  are  in  a  position  to  take  a  hand  In  the  energetic  dist 
butlon  of  the  same,  please  communicate  with  us  NOW 
our  Head  Office  at  above  address. 


Stocks 


British  Standard 
Sections  in 
Joists,  Channels, 
Angles,  Tees, 
Flats,  etc. 


SPECIALISATION. 

SPECIALISATION  is  a  sure 
sign-post  to  satisfaction.  More 
than  that,  it  is  the  only  one.  Just 
as  one  calls  a  doctor  for  illness, 
the  solicitor  for  legal  advice ;  so  if 
Aircraft  Factories  are  the  need, 
one  goes  to  the  firm  that  specialises 
in  their  construction.  We  shall  be 
pleased  to  give  you  proof  that  our 
specialisation  means  satisfaction 
to  you. 


STEEL  STRUCTURES 

From  Stock  Materials. 

We  are  willing  to  prepare  designs  to  your 
requirements  and  submit  them  free  of 
charge.  Our  section  book  free  on  application. 


ARCHIBALD  D.  DAWNAY  &  SONS,  Ltd. 


STEELWORKS  ROAD,  BATTERSEA,  S.W.  11. 
Telephones  :    Battersea  1094  (3  lines)    ::    Cardiff  2557. 


And  at  EAST  MOORS.  CARDIFF 
Telegrams  :   "  Dawnay,  Battsquare,  London."    ::    "  Dawnay,  CardiH." 
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CAST 

IRON 

PIPES 

SPEOIAL  CONNECTIONS. 
ALSO 

COLUMNS,  TANK  PLATES 

AND 

ALL  KINDS  OF  GENERAL  CASTIN6S 

A    ■       ■  SIZES, 

mm  mm  fttx&fosxss. 

COCHRANE  &  C-  LI 

(Cochrane  Grove  Branch), 

Ormesby  Iron  Wor*ks, 

Middlesbrough-on-Tees^  ENGLAND. 

CaJ»les:   "COCHRANE   QROVE,"  MIDDLESBROUGH    or  LONDON. 
Shanghai  Office  ;  43,  Kiansse  Road,   P.O.  Box  243.  Cables  :  "  Rebritman,  Shqnehai." 
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EdgS^len  News 


/ 

Are  you  interested  in — 


T/ie  Testitig  of  Steel  and  Steel  Products. 
Heat- Treatment  of  Special  Alloy  Steels. 
Steel  Problems  Investi seated. 
Acid  Brittleness. 
Moulding  Steel  Castings. 


These  are  a  few  of  the  subjects  discussed  in  the  eighth 
number  of 

Ed^^Allen  News 

a   new   Steel  and    Engineering    Journal    published  by 
Edgar  Allen  &  Co.,  Ltd.,  for  the  benefit  of  Steel  users. 
In  addition  to  the  articles  enumerated  above,  this  issue  contains  selected  technical 
notes  culled  from  the  World's  Press,  and  other 
interesting  matter.    See  that  you  are  on  the  j-' 
maili.if^  hst  for  this  publication,  a  specimen  copy  | 
of  which  will  be  s?nt  by  return,  if  the  Request  | 
Form  below  is  filled  in  or  mentioned.  | 

Edgar  AHen^ Co.  Limjted  | 

I 


Imperial  STEEL  __Works,  Sheffield 


Edgar  Allen  fe*  Co.  Limited 

-  C  Iroporial  STEEL^Workj,  Sheffield.  | 

Please  semi  /in-  n  spicunen  copy  of 
the  Edgar  Allen  News. 

Name  

Firm   

Address  


E.E. 


BROOKS  &  DOXEY 

(1920)  XiIZKEXTITZiD, 

MANO HESTER,  ENGLAND. 


AGENTS  — 

CHINA- JARDINE,   MATHESON  &  CO.,   LTD.,  Shanghai. 


JAPAN— SUZUKI  &  CO.,  Kobe. 


Makers  of  complete  Installations  of  Machinery 

for  the 

SPINNING,  WINDING  and  DOUBLING  of  COTTON. 


Split-Drum  "  Ghooso  "-Windor. 


Hoiigtor-FooUof  couploU  to  Roving- 
Waste  Oponor. 
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DODNELL  &  CO. 

Limited, 

Import  and  Export  Merchants, 

Contractors, 
Steamship  Agents, 
Insurance  Agents,  and 
Coaling  Contractors. 

Head  Office  : 

24,  ST.  MARY  AXE,  LONDON,  E  C. 

Branches  : 

CHINA  :  Hongkong.  Canton,  Foochow,  Shanghai,  and 

Hankow. 
JAPAN  :  Yokohama  and  Kobe. 
CEYLON:  Colombo. 

U.S  A.  :  New  York  (N.Y.),  Tacoma  and  Seattle  (Wath.), 

San  Francisco  (Cal.). 
BRITISH  COLUMBIA:  Victoria  and  Vancouver. 
ARGENTINE  REPUBLIC  :  Buenos  Aires. 
BELGIUM  :  Antwerp. 


BARRY  &  DODWELL  Ltd.,  Chungking. 


MANLOVE'S 
SUGAR  MILL  MACHINERY. 


COM'PLh'VE  INSTALLATIONS 
for 

FACTORY  and  REFINERY. 


three  roll  belt  driven  sugari.mill 
With  compound  gearing  in  front. 

WRl'CE  FOR  LIS'U  S.  458. 


MANLOVE,  ALLIOTT  &  CO.,  LTD.. 

BLOOMSGROVE  WORKS, 

NOTTINGHAM,  ENGLAND. 


C.  M.  &  M.  SPECIALITIES: 

CENTRAL  EXHAUST  AND  HEAT  EXTRACTION  STEAM  ENGINES 

with  Piston  Drop  Valves,  forced  lubrication  to  all  working  parts  and  Patent  Combined  Drain 
Exhaust  and  Relief  Valves  allowing  of  Exhaust  to  vacuum  and  atmosphere  in  the  same  Engine 
under  the  most  economical  conditions 

DIESEL  OIL   ENGINES  from  so  B.H.P.  upwards. 

CONDENSING  PLANTS  "P  to  any  capacity  and  supplied  with  reciprocating  or 
Rotary  Air  Pumps,  also  steam  jet  Air  Extraction. 

COMPLETE  POWER  INSTALLATIONS. 

May  we  send  yoii  further  particniars  ?  . 


Est. 


1848 


Cole,  Marchent  &  Morley  Ltd. 


Bradford,  England. 


Tele 


"Cole.  Bradford.' 


C.  M.  &  M.  650  I.H.P.  Central  Exhaust  Steam  Engine. 
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SANDERS,  REHDERS 

&  CO.,  Ltd. 
London  &  Manchester. 


MAKERS  and    SOLE    SUPPLIERS  of 
THE  WELL-KNOWN    •  SARCO 

Fuel  Economy  Instruments 

INDICATING  AND  RECORDING. 


GO2  RECORDERS, 
STEAM  METERS, 
WATER  METERS. 
DRilUGHT  GAUGES, 
PRESSURE  GAUGES, 


ESTABLISHED  1888. 


GAS  CALORIMETERS, 
GOAL  CALORIMETERS 
PYROMETERS, 
THERMOGRAPHS, 
STEAM  TRAPS,  &C. 


As  Supplied  to 

H.M.  NAVAL  YARDS, 
AIRCRAFT  and  MUNITION  FACTORIES, 
STEEL  and  IRON  WORKS, 
COLLIERIES,  CHEMICAL, 
ELECTRIC  LIGHT  and  GAS  WORKS 
in  all  Countries. 


Also  BUYERS  and  SHIPPERS  of  many  years 
experience  of  all  kinds  of  Machinery,  Plant,  Tools. 
Accessories  and  Mill  Supplies  in  general. 


PRATT  CHUCKS 


British  Manufacture. 


INDEPENDENT  4-JAW  CHUCKS 

With  Reversible  Jaws  and  Heavy  Bodies.  Double  Thrust  Bearings  to  Screw* 
( lO-in.  size  and  upwards). 

STANDARD  SIZKS— 
ik,  5,  6,  8,  9,  10,  12. 14,  IS.  16,  17,  18,  20,  22.  24.  26,  28  &  30  inches  diam. 

UNIVERSAL  GEARED  SCROLL  CHUCKS 

Sill-cintrin'  witil  thne  or  !oir  jaws.    Standard  Sizes  4",  5",  6".  7t",9  " 
lOi",  12",  15',  18'  &  21'  diam. 

2.JAW    BRASS    FINISHERS'  CHUCKS 

Universal  and  Independent.    Standard  sizes— 5,  6,  7.^  9.  12  &  15  inches  diam. 

REVERSIBLE    FACE    PLATE  JAWS 

standard  Sizes — 6,  8,  10,  12  &  14  inches. 

Manufacture.!  by 


F.  Pratt 

&  Co.  Ltd.  ^ 

HALIFAX,  ,^^1^^^^,,,^ . ..  p,att^  Halifax.' 
England.  Xelepbone:  no.  KU. 


Economise  in  Shipping  and  Save  Freight 

BY  BALING  YOUR  GOODS  TIGHTLY  IN  A 


BIJOLI"  PRESS 


RalinK  Pre.HS  for  Flax,  Sisal,  and  similar  Fibres  to  give  Maximum  Density  Permissible. 

Why  ship  things  such  as  Sheet  Rubber,  Hides,  Bark,  etc.,  looseiy  packed 
when,   It  properly  pressed,  you  can  save  at  least  half  your  freight. 

::   WRHE  TO 

Shirtliff  Bros.,  Ltd.,  Letchworth,  Herts,  England 
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□  I 

"MOND" 


□    ■    □  ■ 

"MOND" 


NICKEL 

Analysis  99  8  %  Ni. 

/NICKEL  ANODES. 
I    (ROLLED  AND  CAST). 
99/100  7o,  NICKELSHEET&STRIP. 

NICKEL  ROD  &  WIRE. 


□ 


□ 


□ 


>ATENT  I 

MINOIII 

luTlO^ 


THE 
'SOLUTION' 

OF  THE 
CORROSION 
PROBLEM. 


Used  by  the 
Leading 
Railway, 
Colliery, 
an  d 
Steamship 
Companies. 


NICKEL  SALTS. 

(For  Nickel-Plating,  etc),  99/100%. 


r 


COPPER  SULPHATE, '  MAPLE  BRAND. 

Powder  or  Crystals,  98/99  %. 


The  IVIOND  NICKEL  Co.  Ltd. 

39,  Victoria  Street,   LOIMDOIM,  S.W.I. 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


A  preparation  of  selected  natural  Bitumens  m 
fluid  form,  applied  like  ordinary  paint  to  all 
iron  and  steel  work,  and  possessed  of  remark^ 
able  lasting  properties. 

Supplied  in  4  cwt.  casks  and  1  cwt.  drums. 
Send  for  samples  and  prices. 


W.  BRIGGS  &  SONS,  Ltd. 

Bitumen  Specialists  DUNDEE, 
SCOTLAND. 


Cables  — 
"  Cement,  Dundee  " 


Codes — 
ABC,  Scotts,  Marconi 


STERN  WHEEL  STEAMER 

built  by 


YARROW  &  CO.,  L™,  Glasgow, 

(formerly  of  Poplar,  London). 

Yarrows.  Limited,  of  Victoria,  British  Columbia,  Shipbuilders,  Ship  Repairers  and  Engineers, 
are  associated  with  Yarrow  &  Co.,  Ltd.,  Glasgow. 


The  above  reprcscnS^ac;^^^)  draught  Sferncuheel  Steamer,  length  130  ft.,  beam  31  ft., 
drauphl  3  jl.  when  carrying  i  10  tons. 

Messrs.  YARROW  construct  fast  Passenger  and  Commercial  Vessels,    Shallow  Draught 
Steamers,  Tugs,  &c.,  propelled  by  Sternwheels,  Side  Wheels,  or  Screws  working 
in  Tunnels  fitted  with  Yarrow's  Patent  Hinged  Flap. 
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NOTES    AND  COMMENTS. 


For  some  month.s  past  fears  have  been  entertained 
in  Grreat  Britain  of  a  set-baok  in  British  commerce. 
Greater   and   lesser  lig:hts   in   industiy   have  not 

hesitated  to  assert  as  much,  and 
ou-riTooK  IN      e^en    the    Federation    of  Brilish 
QRKAT  BRITAIN.   Industries  lias  seen  fit  to  place  its 

warning  on  record.  No  doubt 
such  fears  have  had  a  chastenino'  effect  on  labour 
troubles,  and  may  to  some  extent  have  been  created 
for  this  beneficial  purpose,  and  with  the  object  of 
indicating  to  the  Government  the  eA'ils  to  which 
industry  is  exposed  by  high  taxation.  It  will  he 
regrettable,  however,  if  the  prophecies  so  freely 
expressed  concerning  the  outlook  for  British  trade 
are  allowed  to  prejudice  the  country's  position  and 
credit  in  foreign  markets.  Such  forecasts  are 
too  largely  founded  on  distorted  facts,  and  they 
lack  perspective.  Only  two  years  ago  we  were  in 
the  midst  of  war  conditions.  The  first  January 
after  the  termination  of  hostilities — that  of  1919 — 
saw  the  export  trade  of  the  country  at  little  more 
than  40  per  cent,  of  what  it  was  in  191''>,  and 
this  percentage  rrrept  up  tO'  56.4  during  that  year. 
For  the  present  twelve  months  the  export  trade  has 
continued  to  increase.  For  the  first  quarter 
exports  reached  75.38  per  cent,  of  the  total  for  Ihe 
corresponding  period  of  1913,  and,  for  the  period 
April  to  Tune  last,  79.68  per  cent.,  whilst  Ihe 
fiigures  for  Tuly  amounted  to  between  80  and  90  per 
cent,  of  the  total  for  -Tuly,  1913.  TTere,  surely, 
is  no  cause  for  pessimism.  Many  difficuHies  have 
no  doubt  to  be  surmounted  during  1he  cominfj  half- 
year,  but,  granted  a  fair  measure  of  industrial 
peace,  the  outlook  cannot  justly  be  re^ardexl  as  dis- 
couraging. The  position  in  Great  Britain,  as  in 
other  industrial  countries,  calls  for  strenuous 
endeavour  and  the  closer  oo-operation  of  all  classes. 
Conditions  could  be  stabilised,  and  difficulties 
mitigated,  by  what  has  been  termed  an  "  industrial 
MTTnistlce  "  for  twelve  or  even  six  months.  Com- 
pared with  most  countries,  the  position  in  Great 
Britain  is  relatively  good,  and  fears  of  a  trade  set- 
back are  certainly  stimulating  manufacturers 
to  develop  their  foreign  markets  and  to  cive 
irrc/.ifcr  attention  to  jjotcntial ities  in  tlie  Far  Fast. 
Indeed,  from  the  very  elements  which  are  now 
»aid  to  foreshadow  collapse,  it  would  be  an 
easy  and  a  pleasant  task  to  construct  a  forecast  of 
nrospen'ty  and  expansion.  What  is  wanted  now, 
hrrwever,  above  and  before  all,  is  reasoned  and  dis 
nassionate  judgment.  It  is  to  aid  in  some  small 
decrree  twvards  this  end,  and  to  o-ffset  the  amount  of 
ill-judged  j)ublicity  now  given  to  our  Teremiahs  in 
industry  and  commerce,  that  this  note  is  written. 


A   good    deal   of   congratulatoiy   comment  has 
recently  centred  around  the  Kianguan  Dock  and 
Engineering  Works  at  Shang-hai.   The  recent  launch 
of  the  steamship  Mandarin  at  these 
ANGLo-CHiNE»E    worts,    and   the    fact    that  four 

INDUSTRIAL  •       i  n         Till  I 

CO-OPERATION.  Similar  vessels  should  have  been 
under  construction  simultaneously 
in  the  same  yard,  is  remarkable  achievement  enough. 
It  marks,  moreover,  a  triumph  for  British  engineer- 
ing influence  working  in  conjunction  with  the 
Chinese  and  offers  potent  encouragement  for  such 
co-operation  in  the  future.  The  Kiangnan  Dock- 
yard, as  it  now  exists,  was  organised  by  Admiral 
Yeh,  who  had  been  educated  and  trained  in  the 
British  Navy.  Captain  Woo  was  appointed  a 
director.  This  gentleman  also  bad  Western  experi- 
ence, whilst  the  superintendent,  Mr.  R.  Mauchan, 
had  received  his  training  on  the  Clyde.  In  develop- 
ing the  works,  the  European  staff  have  received  the 
co-operation  of  the  Chinese  Goveiriiment  officials. 
Much  of  the  plant  and  equipment  is  of  British 
manufacture  or  of  British  type.  Two  of  the  largest 
drilling  machines  installed  are  by  Britisli  makers. 
The  steel  work  required  for  the  new  boilershop  has 
been  ordered  from  Great  Britain,  and  in  the  con- 
struction of  the  four  vessels  referred  to  above 
we  understand  that  the  entire  technical  staff  is 
British,  the  vessels  themselves  being  for  America. 
Here,  surely,  we  find  an  instance  of  international 
co-operation,  and  upon  such  lines  development  will 
best  proceed  in  China,  and  such  development  will 
beneiit  not  only  China,  but  the  world  in  general. 
The  dockyard  is  run  on  commercial  lines,  and  has 
enjoyed  no  special  privileges  from  Government. 
It  has  had  to  justify  its  existence  hy  results.  The 
yard  covers  an  area  of  sixty-six  acres,  and  the  new 
extensions  will  take  up  a  considerable  portion  of 
the  existing  vacant  space.  The  equipment  is  effi- 
cient and  thoroughly  up-to-date,  as  instance  the 
installation  of  an  electric  steel  furnace,  the  first  of 
its  kind  in  China. 


The  industrial  development  of  China  is  at  length 
being  very  generally  realised  hy  those  in  autho- 
rity in   industry  and  commerce  outside  the  Far 

East.  Ruch  are  getting  China 
CHINA'S  into  correct  perspective,  and 
INDUSTRIALISM,    regarding    her    as    j)roducer  as 

well  as  purchaser.  Some  of  the 
most  recent  evidence  in  this  connection  is  to  be 
found  in  an  article  by  Dr.  Rtrewe  in  the  Tech/iik 
iind  Wirfxrlidft.  On  previous  occasions  we  have 
liad  occasion  to  refer  to  statements  by  Dr. 
Strewe  which  have  generally  been  of  importance 
when  directe<l  to  Far  Eastern  affairs.  In  Tlie  pre- 
sent instance  the  writer  argues  that  the  old 
opposition  in  flhina  to  Western  innovations  has  dis- 
ai)i)ein-ed,  and,  as  a  result  of  the  cessation,  on  the 
ouif)reak  of  war,  of  the  import  of  many  European 
commodities  to  which  she  had  grown  accustomed, 
tliere  lias  been  instilled  into  the  minds  of  the 
Chinese  the  advantaiges  of  home  pwduction  of  these 
commodities.  Dr.  Strewe  gives  credit  to  the 
Tapanese  for  the  hid  for  industrial  development 
in  China  and  Manchuria  since  the  end  of  1918.  The 
success  which  has  attended  indiistrialisation_  in 
Japan,  and  the  prosperity  of  industrial  undertakings 
in  China  itself  of  late,  "have  made  Chinese  owners 
of  capital  more  ready  to  take  risks,  and  have 
encouraged  them  to  invest  their  money  at  home 
instead  of,  as  fonnerly,  in  industries  ahi'oad.  But 
sufficient  cai)ital  will  always  be  available  for 
tlie  development  of  industry  in  China,  if  only  because 
of  the  enterprise  of  the  Powers  couipotjng  for 
trade  in  the  countrv.  America  certainly  _  is 
active  find  accommodating  in  this  direction.  China 
is  wealthy  in  her  agricultural  resources,  in  cotton, 
coal,  and  minerals,  and  with  all  the  prerequisites  for 
speedy  industrialisation,  Dr.  Rtrewe  forecasts  an 
expansion  f)f  unparalleled  rapidity. 
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In  a  report  just  issued  in  London  by  the  Depai-t- 
mental  Committee  of  the  Ministry  of  Transport 
it  is  unanimously  recommended  that  the  whole  of 
the      electrical     equipment  of 
STANDARDISATION  British  railways  should  be  abso- 
electrif'icatk)n.  lutely  standardised.    This  recom- 
mendation is   issue<i   rather  late 
in  the  day,  as  some  of  the  harm  which  the  recom- 
mendation   is    framed    to    prevent    has  already 
occurred.     Still,    to-day    the    question  _  of  stan- 
dardisation   in   railway   electrification   is   one  of 
first  importance  to  every  country  where  there  is  a 
future  before  this  method  of  transport.     In  the 
Far  East  the  outlook  before  electric  traction  is 
unquestioned,  and  progress  will  be  hindered  if  the 
fiaphazard  methods  so   long    followed    on  steam 
railways  are  followed  in  electrical  operation.  The 
advantaig-es  of  standardisation  not  only  ensure  the 
through  running  over  systems  in  dil¥erent  owner- 
ships,   but   they    substantially    rediice  manufac- 
turing  costs    by    allowing    the    manufacture  of 
equipment  to  be  undertaken  on  mass  production 
lines.     Varying  structure   gauges   and  difference 
in  the  carrying  capacity  of  bridges  present  diffi- 
culties, but  "in  the  standardisation  of  smaller  matters 
and    in    the   equipment   necessary   for  electrical 
operation  no  great  impediments  should  stand  in  the 
way.      If  standardisation  makes   headway   in  the 
Par  East,  then  it  becomes  essential  that  manufac- 
turing concerns  in  Great  Britain  should  be  prepared 
to    manufacture    to    such    standards.  Moreover, 
endeavours  should  be  made,  wherever  possible,  that 
British  standard  equipment  should  be  installed. 

Recent  statistics  from  consuming  centres  clearly 
point  to  the  fact  that  the  demand  for  copra 
and  coconut  oil  is  rapidly  increasing.    The  inci-ease, 

moreover,    is   likely   to   be  very 
COPRA  much    more    marked   when  Ger- 

coooNUT  OIL.    many    and    Russia    again  ^  enter 

the  market.  In  these  circum- 
stances, it  is  to  be  sincerely  hoped  that  all  advisable 
measures  will  be  taken  to  develop  production 
of  such  commodities  in  the  Far  East,  and  to 
hasten  forward  the  schemes  already  in  hand  for 
increased  planting.  It  is  difficult  to  see  that  any 
sonnd  basis  exists  for  the  fear  of  over-production, 
particularly  as  production  costs  are  capable  of  being 
materially  reduced  by  adoption  of  improved  and 
labour-saving  methods  of  cultivation,  and  by 
the  use  of  modem  equipment  in  handling  and 
preparing  the  product.  Exports  of  copra  from 
British  Malaya  in  1919  were  115,629  tons.  The 
establishment  ol  further  oil  mills  in  the  country  is 
being  negotiated,  and  Government  assistance  has 
been  offered.  A  great  increase  in  exports  of  coco- 
nut oil  from  the  Philippines  has  taken  place  during 
the  last  few  years.  From  12,000  metric  tons 
in  1914  the  shipments  increased  to  45.198  metric 
tons  in  1917,  practically  all  to  the  United  States. 
ISTo  corresponding  decrease  in  shipments  of  copra 
took  place,  as  might  have  been  expected :  on  the 
contrary,  copra  exports  increased  from  87,^44  metric 
tons  in  1914  to  92.180  metric  to;ns  in  1917. 
Copra  crushing  on  a  large  scale  is  being  developed 
in  Southern  India,  and  exports  from  the  countries 
of  tropical  America  are  important.  The  prin- 
cipal countries  of  the  British  Empire  _  which 
export  copra  are  Cevlon,  Malaya.  Fiji,  the 
Tongan  Islands,  the  Solomon  Islands,  and  the 
Gilb'ert  and  Ellice  Islands,  Zanzibar,  and 
East  Africa,  Seychelles,  PaPua,  the  Gold 
Coast,  and  Trinidad.  Ceylon  and  India  also  export 
large  quantities  of  coconut  oil.  The  chief  foreig-n 
cou'ntries  exporting  copra  are  the  Philippines,  the 
Dutch  East  Indies,  Samoa,  French  Oceania  and 
l^ew  Caledonia,  French  Indo-China.  and  Portuguesp 
East  Africa.  It  is  certain  that  if  development  does 
not  proceed  in  the  Far  East,  supplies  will  be  forth- 
coming elsewhere. 


THE   PATHOLOGY  OF  INDUSTRIAL 
UNREST. 

Even  a  decade  ago  it  would  have  appeared  unusual 
to  find  in  a  journal  specialisinjg,  as  this  journal 
does,   on   engineering   in    the   Far   East,  rather 
extended   reference  to   labour  troubles  in  Great 
Britain.    The  position,  however,  to-day  in  the  Far 
East  renders  such  a  reference  highly  desirable, 
for  industrial  development  in  this  part  of  the  world 
is  proceeding  apace,   and  labour  difficulties  are 
already   assuming'   appreciable   proportions.  The 
Far  E^st  has,  perhaps,  as  much  to'  learn  from  other 
countries  in  dealing  with  such  problems  as  it  has 
in  technical  matters  affecting  industry.    Study  of 
the  experiences  through  which  other  countries  are 
passing  may  render  it  easier  for  the  Far  East  to 
tread  the  thorny  path  of  industrial  unrest.  In 
these  circumstances,  it  seems  worth  while  to  mention 
that  we  have  received  from  the  British  Engineers' 
Association  a  copy  of  a  little  brochure  by  the 
Director  of  the  Association,  Mr.  D.  A.  Bremner, 
O.B.E.,  entitled  "  The  Pathology  of  Industrial  Un- 
rest, with  Some  Special  Reference  to  the  Engineering 
Industry."     It  is  an  eight-page  pamphlet,  the  con- 
tents of  which  can  be  mastered  in  a  brief  interval 
of  time,  and  it  represents  one  of  the  most  valued 
contributions  to  similar  literature  that  we  have  met 
with.     Mr.    Bremner  first  reviews  the  abnormal 
and  artificial  conditions  in  which  industry  has  been 
placed  during  and  since  the  war,  and  the  economic- 
ally unsound  practices  which  hve  developed.  He 
defines   the   disease    of   industrial   unrest   as  the 
acute  inflammation  of  labour's  innate  feeling  of  dis- 
satisfaction   with  the  distribution  of  the  product 
of  industry,  the  gradation  of  human  society,  and 
its  own  status  therein.  This  is  complicated  by  popular 
ignorance   of   the    economic    laws   (governing  the 
malterial  well-being  of  a  icommunity,  ian(d  tof  the 
forces  determining  the  structure  of  human  society, 
rendering  some  degree  of  stratification  inevitable. 
Moreover,    the    disease     has    been  complicated 
by  the  fact  that  natural  and  legitimate  feelings  of 
dissatisfaction  have  been  basely  exploited  for  poli- 
tical ends.    The  symptoms  and  effects  of  the  disease 
are  set  out    and  will  be  well  known,  and  then 
the  theraputics  of  the  case  are  studied.  The  disease  is 
diagnosed  as  a  morbid  state  of  feeling,  an  emotion 
and  affection  of  the  mind.     Two  main  remedial 
measures  are  suggested — an  appeal  to  reason,  or  the 
creation    of    another    feeling    potent    enough  to 
overpower  the  one  it  is  sought  to  subjugate,  and 
replace  it  as  a  motive  of  thought  and  action.  Thus 
dissatisfaction    with  a  state  of  comparative  well- 
being,  such  as  is  enjoyed  by  labour  to-day,  may  be 
destroyed  by  the  fear  of  losing  it ;  contemptuous 
defiance  of  the  under-estimated  danger  of  industrial 
disaster  may  be  converted  into  a  fearsome  prudence 
by  the  revelation  of  its  real  nature ;  disinclination 
tO'  work  may  be  overcome  by  love  for  one's  depen- 
dants, or  by  the  natural  fear  of  bodily  privation. 
Mr.  Bremner  urges  the  development  of  the  various 
activities  now  in  progress  for  educating  all  classes 
in  industrial  and  national  economics,  and  in  com- 
bating the  pernicious  teachings  of  labour  extremists. 
Causes  for  legitimate  discontent  should  be  promptly 
and  voluntarily  removed,  and  the  more  complete 
organisation  of  employees  is  strongly  urged  in  carry- 
ing out  these  measures.    The  value  of  even  a  brief 
in1;erval    of     industrial     peace     is   forcibly  em- 
phasised.    Thereby  conditions  will  be  stabilised, 
and  the  observed  effects   of   industrial   peace  and 
increased  production  on  the  national  economy  and 
the  general  well-being  of  the  people,  should  very 
materially  ease  the  situation.    Mr.  Bremner's  reason- 
ing is   creative,   skilful,   and   eminently  fair  to 
all    classes.      The    last    words    of   the  pamphlet 
read:    "Prompt,  decisive   action  is  imperative." 
TTappily,    as    director  of   the   British  Engineers' 
Association.  Mr.  Bremner  should  have  the  means  of 
briniging  his  proposals  to   fruition  with  eminent 
benefit  to  industry. 
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FAR  EAST. 


HARBOUR   IMPROVEMENTS   IN  JAPAN. 

Plana  tor  the  extensions  of  harbours  in  Japan  include  : — 

Yokohama  ("  3r<i  period  extension"  scheme). — The 
following  are  the  principal  details: — Area  to  be  reclaimed, 
397,000  square  yards ;  length  of  new  quays,  8,000  ft. ; 
number  of  vessels  to  be  moored,  12  (from  5,000  to  50,000 
tons  gross),  to  total  gross  tonnage  of  150,000.  A  new  road 
ia  also  to  be  constructed,  90  ft.  wide,  connecting  the  main 
road  between  Tokyo  and  Yokohama  with  the  new  quays. 
The  4th  period  extension  scheme  includes  con- 
struction of  quays,  of  total  length  15,240  ft.,  to  accommo- 
date 19  vessels.  This  scheme  will  not  be  put  in  hand  till 
the  3rd  period  scheme  is  completed. 

Kobe. — Considerable  extensions  have  been  completed 
The  harlx>ur  has  now  an  area  of  12,000,000  square  yards, 
with  a  depth  of  36  ft.  at  low  water,  except  where  shallow 
near  the  shore.  Four  piers  have  been  completed,  each 
of  a  length  between  1,290  and  1,200  ft.  A  new  breakwater 
to  the  east  has  been  practically  completed,  and  another 
to  the  south,  1,000  yards  in  length,  is  under  construction. 
.\dditions  to  accommodation  recently  completed  amounted 
to  over  68,000  square  yards,  two  miles  of  roadway,  and 
716  chains  of  railway  track  have  also  been  completed. 

Moji. — Scheme  for  harbour  improvement  to  extend  from 
1019-1926,  at  a  cost  of  5,250,000  yen,  approved.  The  prin- 
cipal feature  of  these  improvements  is  the  construction  of 
a  quay  4,350  ft.  in  length,  with  a  depth  alongside  of  .33  ft. 
To  obviate  present  difficulties  caused  by  the  rapid  tide 
through  the  Shimonoseki  Strait  and  the  exposure  of  the 
harbour  to  north-west  winds,  improvements  are  also  con- 
templated at  Shimonoseki,  but  no  details  have  yet  been 
made  public. 

Further  schemes  are  contemplated  at  Hakata  and  Kokura, 
in  North  Kyushu,  in  order  to  admit  of  the  entry  of  ocean- 
going vessels — an  improvement  which  will  do  much  to  assist 
this  growing  industrial  di.strict. 

Work  of  improvement  has  been  going  on  at  the  principal 
ports  in  the  Hokkaido.  A  breakwater  3,000  ft.  at  south 
end  of  Hakodate  Harbour  was  commenced  in  1912  and  com- 
pleted in  1918,  at  a  cost  of  1,. 340,000  yen.  Two  break- 
waters on  north  and  south  side  of  Otaru  Harbour,  which, 
when  complete,  will  be  5,650  ft.  in  case  of  former  and 
6,076  ft.  in  latter.  Considerable  reclamations  are  also  com- 
mencing. At  Muroran,  two  breakwaters  are  under  construc- 
tion :  the  south  1,8.30  ft.  and  the  north  3,200  ft.  Dredging 
and  reclaiming  are  in  progress  on  south  shore.  Kushiro 
breakwater,  4, .500  ft.,  now  under  construction  on  south  side 
harbour.  A  further  lireakwater  on  north  side  is  contem- 
plated, and,  on  completion,  the  port  will  have  a  protected 
area  of  1,680,000  square  yards. 

GOVERNMENT  AID  FOR  THE  SILK  INDUSTRY. 

Advices  from  Tokyo  states  that  the  Governm(!nt  has 
decided  to  advance  .50,000,000  yen  to  the  syndicate  of 
growers,  reelers,  and  exporters.  The  object  of  this  advance, 
af;f;ording  to  the  Minister  of  Agriculture,  is  to  maintain 
the  price  of  silk  at  l,.5O0  yen  per  hundred  kin,  whilst  r(><lu(;- 
ing  the  export  by  half  and  restricting  pro<l>iction  if  neces- 
sary. The  Government  will  take  the  stocks  off  the  hands 
of  all  firms  in  financial  difficulties. 

SOUTH  HAMKYENQ  (KOREA)  HYDRO-ELECTRIC 
SCHEME. 

Further  details  are  now  available  of  the  large  hydro- 
<'1e/;tric  power  scheme  contemplated  for  utilising  tn<,  waters 
ot  the  River  Hwangsu-won,  a  tributary  of  the  River  Valu 
in  South  TTamkyeng  TKankyo)  Province,  Korea.  The  pro- 
j«^;t  is  W:kefl  by  the  Oriental  Development  Company,  and 
the  capital  to  be  raised  is  10,000,000  yen.  The  Province  of 
South  Hamkyeng  is  rich  in  timber  and  minerals,  and  it 
ia  anticipated  that  there  will  be  a  large  demand  for  elec- 
trical power.  Tt  is  calculate>fl  that  the  installation  will 
take  thrw!  yfwirs  Ut  wmplote.  The  principal  item.s  of  expen- 
diture will  be  the  power  station,  3,1.''>3,8.')0  yen  ;  transmission 
plant,  075,000  yen;  and  distribution  plant',  366,435  yen.  Tt 
is  nnderst/ood  that  the  scheme  has  been  apj)roved  by  the 
authorities  ctf  the  r,overnrnent-''lf'ncr!iI. 

ROAD  CONSTRUCTION   BETWEEN  CHEFOO 
AND  WEH8IEN. 

Owing  to  the,  difTic,ii]ti<'s  in  the  way  of  bringing  the 
CheffK)-Weh.<iien  railway  scheme  to  fruition,  a  proposal 
has  be<m  submitted  and  is  l>eing  strongly  sui»i»ortcd  for  the 
oomfltrnction  of  a  m^>tor  car  road  between  the  two  cities. 


POSITION  OF   HARBOUR  IMPROVEMENT 
SCHEME  AT  SHANGHAI. 

It  will  be  remembered  that  about  two  years  ago  a  report 
was  presented  to  the  International  Commission  for  River 
Works  at  Shanghai  jointly  by  Captain  Hugo  von  Heiden- 
stam  and  the  hydraulic  department.  The  report  expressed  . 
the  opinion  that  it  was  necessary  to  increase  the  depth  of 
the  water  at  the  port  from  20^  ft.  to  30  ft.  to  a  depth 
of  from  33  to  43  ft.  The  choice  stands  between  an 
improvement  of  the  entrance  through  the  mouth  of  the 
Yangtsze  River  on  the  one  hand  and  on  the  other  the  con- 
struction of  a  new  deep  harbour  in  connection  with 
Shanghai  farther  to  the  south. 

The  International  Commission  approved  the  proposal  in 
the  report  concerning  further  investigation,  and  voted  a 
sum  of  Tls.  350,000  for  the  undertaking  of  a  special  exami- 
nation of  the  technical  possibilities  of  developing  the  port 
in  a  world's  port.  The  investigation  is  now  being  carried 
out  by  a  special  department  which,  after  consultation  with 
harbour  experts  in  London  and  New  York  on  certain 
questions,  is  to  present  a  scheme  for  alternative  solutions, 
while  the  hydraulic  department  will  also  submit  a  separate 
scheme.  A  final  decision  on  the  question  is  to  be  reached 
in  the  autumn  of  1921,  when  a  technical  commission 
composed  of  one  representative  of  China  and  one 
each  in  the  case  of  the  five  Great  Powers  interested  in 
Chinese  shipf)ing  will  meet  at  Shanghai  for  this  purpose. 

RECENT   DEVELOPMENTS  AT  CANTON. 

.\  factory  for  manufacturing  rubber  goods  has  recently 
been  successfully  organised  in  Ilonam,  Canton.  It  is 
understood  that  the  manufactory  is  ordering  raw  products 
from  Kiung-chow  and  Ngaichow,  in  the  island  of  Hainan, 
where  rubber  trees  are  growing  .satisfactorily. 

Ten  thousand  dollars  has  been  appropriated  by  the  Civil 
Governor  of  Canton  as  part  of  the  Government's  contribu- 
tion towards  a  modern  fire  brigade. 

Motor-busses  for  the  Kwangtung  Tramway  Company  have 
arrived  from  America,  and  are  beiner  assembled  for  service 
bv  a  local  firm  of  foreign  educated  Chinese  engineers. 

"a  new  bank  has  l)een  opened  in  Canton  under  the  name 
of  the  Kwangtung  Provincial  Bank.  Its  capital  is  stated 
to  be  15,000,000,  and  it  is  understootl  that  it  has  more  than 
two  millions  in  silver  on  hand  to  start  business.  The 
Kwangtung  Provincial  Bank  is  a  semi-Government  bank, 
the  Government  subscribing  two  million,  and  the  public 
three  million  dollars. 

PROJECT    TO    ADVANCE  COMMERCIAL 
AVIATION    IN  CHINA. 

Mr.  Thomas  A.  Barson,  chairman  of  the  Peking  Syndi- 
cate, in  addressintr  the  recent  annual  general  nieeting, 
stated  that  in  his  opinion  commercial  aviation  in  Cliiiia 
offered  a  large  field  for  Brtish  manufacturers,  the  develop- 
ment of  which  would  offer  the  greatest  assistance  to  the 
Chinese.  The  Syndicate  holds  the  Handley  Page  agency, 
which  can  be  much  improved  by  the  formation  of  a  separate 
company  c/)-operating  with  the  Chinese  to  be  managed  ni 
China.  Such  a  company  is  in  course  of  formation  and  will 
have  sufficient  capital  to  carry  on  its  business  even  to  the 
extent  of  financing  Government  and  local  enterprise.  Mr. 
Barson  is  now  on  his  return  journey  to  China  to  take  charge 
of  this  company. 

PROPOSED  NEW  DOCK  IN  THE  PRAI  RIVER 
PENANG. 

The  consulting  engineers  have  been  instructed  to  i)repare 
a  preliminary  report  and  to  submit  ])Ians  and  estimates  of 
the  proposal  now  dock  to  be  constructed  in  the  Prai  River. 
To  provide  for  the  future  development  of  the  port  it  is 
considered  that  a  much  larger  dock  than  the  existing  one 
is  required  and  the  dimensions  proposed  are: — Length 
4.50  ft.;  width,  60  ft.;  depth  of  water  over  the  sill  at  low 
water,  21  ft.  A  slipway  should  bo  provided  in  addition  for 
the  repair  of  smaller  craft.  A  considerable  quantity  of 
drcflging  would  n©  necessary  to  obtain  tlio  requisite  depth 
of  water,  tho  material  recovered  being  utilised  to  reclaim 
the  mangrove  area  on  the  south  side  of  the  river.  rcc<'ntly 
pnrcliascd  from  the  Prai  Svndicate.  The  jdan  offers  an 
adiiiiralilc  site  for  thf  establishment  of  a  dockyard  capable  of 
dealing  with  tho  repairs  to  vessels  up  to  6,000  gross  tonnage. 
Accurate  estimates  of  the  cost  of  these  works  wro  not 
available  yet. 
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IMPROVED  STEAMSHIP  SERVICE  BETWEEN 
VANCOUVER  AND  THE  FAR  EAST. 

An  agreement  has  recently  been  concluded  betweeii  Messrs. 
Alfred  Holt  and  ("o.  (managers  of  the  Blue  Funnel  Line), 
the  Canadian  Government  Merchant  Marine,  Ltd.,  and  the 
Canadian  National  Railways  for  a  joint  steamship  service 
between  Vancouver  and  the  Far  East,  each  st<^anishi[)  inter- 
est U>  jjrovide  an  equal  number  of  vessels  for  the  new  service- 
In  accordance  with  the  agreement  the  Canadian  National 
Railways  and  the  Canadian  Government  Merchant  Marine, 
Ltd.,  will  be  represented  in  the  Far  East  by  Messr.s.  Butter- 
field  and  Swire,  the  agents  for  the  Holt  interests,  so  that 
the  Canadian  undertakings' will  secure  the  advantage  of 
an  old  and  powerful  organisation. 

NEW  NORTH   BORNEO  STATE  BANK. 

It  is  announced  that  a  new  bank,  known  as  the  North 
Borneo  State  Bank,  is  to  be  establishwl.  Offices  will  be 
opened  in  Sandakar  and  Jesselton  as  soon  as  arrangements 
can  be  made. 

LARGE  SUMS  FOR  AGRICULTURAL  DEVELOP- 
MENT IN    DUTCH   EAST  INDIES. 

Statistics  from  the  Dutch  East  Indies  show  that  for  1020 
the  expenditure  has  been  estimated  at  fl. 617, 000,000,  of 
which  fl. 2 4 7, 000 ,000  goes  to  agriculture,    commerce,  and 


railway  material,  etc.  In  general  there  is  a  great  oppor- 
tunity for  ex])orts  to  Insulinde  and  particularly  for  motors, 
telephone  and  telegraph  material,  bridge-building  material, 
mining  machinery,  and  machinery  in  general. 

MOTOR.  TRANSPORT   FOR  TIMBER. 

Motor  loiTies  have  recently  been  introduced  into  the 
Netherlands  East  Indies  for  the  transport  of  timber  with 
very  beneficial  results.  The  good  prices  obtained  for  timber 
have  rendered  this  development  possible  and  have  enabled 
the  economies  and  dispatch  this  method  of  transport  affords 
to  be  put  to  practical  test.  A  much  larger  demand  for 
timber  is  anticipated,  and  presumably  the  Forestry  Departs 
nient  are  preparing  to  meet  it.  It  is  more  than  probable 
that  the  motor  transport  will  shortly  be  adopted  in  other 
districts,  notably  tho  virgin  foi-est  districts  of  West  and 
East  Java,  and  that  even  when  the  price  of  timber  suffers 
a  decline  the  power  wagon  will  still  show  a  saving  in  charges 
duo  to  increased  hauling  output. 

INCREASED    TERMINAL    FACILITIES  AT 
MANILA. 

The  Pacific  Mail  Co.  is  taking  steps  to  build  its  own 
terminal  at  Manila  furnished  with  modern  equipment. 
Negotiations  are  understood  to  have  been  concluded  recently 


Reproduction  of  Illustration  from  John  Gwynne's  Patent  of  1851,  referred  to  in  article  on  opposite  page. 


industry,  public  works  and  Government  concerns.  The 
influence  of  this  greater  activity  of  the  State  on  the  chief 
products,  rice  and  sugar,  is  clearly  perceptible.  If  irriga- 
tion works  are  considerably  extended  and  the  cultivation  of 
the  sawahs  is  energetically  taken  in  hand,  the  Dutch  East 
Indies,  instead  of  importing  the  svirplus  of  other  trojjical 
countries,  will  be  able  to  export  5,000,000  tons  of  rice 
annually.  In  Java,  the  installation  of  water-reservoirs  can, 
within  a  very  short  time,  result  in  a  considerable  increase 
in  rice  production. 

RICE  STRAW  AS  MATERIAL  IN   THE  PAPER 
INDUSTRY. 

A  combine  of  Dutch  paper  manufacturers  proposes  to 
establish  a  factory  in  Netherlands  India,  using  rice  straw 
as  raw  material.  They  have  succeeded  in  making  excellent 
writing  paper  from  this  material. 

MACHINERY    REQUIREMENTS    OF  NETHER- 
LANDS   EAST  INDIES. 

Official  reports  on  the  requirements  of  the  Netherlands 
East  Indies  recently  forwarded  to  the  Foreign  Office  at 
Stockholm  indicate  a  great  demand  for  wrought  iion,  while 
there  is  every  indication  that  the  demand  for  cast  iron  and 
steel  is  likely  to  rise  considerably.  Sumatra  may  well 
become  an  important  purcha.ser  of  iron  and  steel  products, 
motors,  tools,  agricultural  imi)lements,   girders,  dynamos, 


with  the  Philippine  Government  whereby  the  steamship 
company  will  construct  a  private  pier  for  its,  use  in  the 
harbour  four  times  as  large  as  any  existing  pier  at  the 
port.  This  decision  marks  a  step  forward  in  the  scheme 
to  make  Manila  a  great  distributing  centre  in  the  Far  East. 
Very  much  more  remains,  to  be  achieved,  however,  before 
the  overcrowded  condition  of  the  port  is  relieved.  A  well- 
thought  out  project  to  provide  additional  terminal  facili- 
ties with  modern  cargo-handling  equipment  would  certainly 
receive  the  support  of  the  Manila  Merchants'  Association 
and  other  commercial  interests  at  the  port. 

TRANSPORT  FACILITIES  FOR  NETHERLANDS 
INDIA. 

A  concession  is  being  sought  to  construct  a  line  to  Kota 
Pinang  and  Panei  in  the  Asahan  disti-ict  (east  coast  of 
Sumatra)'.  The  present  intention  is  to  lay  the  line  as  far 
as  Marban,  92  kilometres  from  the  starting-point  between 
Kisaran  and  Tandj.  The  total  length  of  the  projected  line 
is  aboiit  laO  kilometres.  Those  concerned  have  abandoned 
for  the  time  being  the  construction  of  a  line  from  Pematang 
Siantar  to  Perapat,  on  Lake  Toba.  The  Sibolga-Balige 
motor  service  via  Perapat  to  Pematang  Siantar  will  probably 
l)e  carried  out  in  1921.  The  Lake  Toba  boat  service  will 
probably  be  linked  up  with  the  railway  from  Perapat  and 
the  motor  service. 
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GWYNNES,  LTD. 

THE  ORIGIN  AND  DEVELOPMENT  OF 
CENTRIFUGAL  PUMPING  MACHINERY. 

On  several  occasions  articles  have  been  published  in  this 
journal  dealing  with  the  manufacturing  facilities  and  ver- 
sonnel  of  leading  British  engineering  concerns.    Most  firms 


One  of  fifteen  Machine  Bays  at  Messrs.  Gwynnes  Works  showing  groups  of 

Herbert  Lathes. 


so  treated  have  been  closely  identified  with  certain  classes 
of  machinery.  Such  connection  is  particularly  apparent  in 
the  present  article  dealing  with  Messrs.  Gwj-nnes,  Ltd.,  of 
Lomdon^  a  name  associated  by  engineers  throughout  the 
world  with  centrifugal 
pumping  machinery.  The 
firm  state,  and  with  justi- 
fication, that  the  story  of 
their  firm  is  so  bound  up 
with  that  of  the  centrifu- 
gal pump  that  the  history 
of  the  one  is  practically 
the  histfjry  of  the  other. 

The  first  centrifugal 
pumps  to  be  made  success- 
fully in  England  were 
made  in  1849  by  .John 
Gwynne  and  his  son, 
J.  pj.  A.  Owynne,  who 
were  respectively  grand- 
father and  father  of  the 
present  managing  direc- 
tor. The  experiments 
made  by  .John  Gwynne,  the 
founder  of  the  firm,  with 
his  brother,  enabled  many 
improvements  to  be  intro- 
duced intf)  the  design  of 
the  cf-ntrif ngfil  j)unip.  Ha 
evidently  foresaw  great 
fK)Ssibilities  for  tlie  ma- 
chine in  the  future,  as  in 
18i»l  he  tw)k  out  a  patent 
which  covered  thirty 
different  claims  in  connro- 
tion  with  the  designing  of 
pumps.  An  illustration 
from  the  patf^nt  accom- 
panies this  article,  and 
rcfcTf^rn  to  this  and  the 
drwrument  shows  that  the  patent  antjcij>ated  the 
improvements  introduced  in  centrifugal  pumps  since 
that  date.  The  inability  to  work  this  compound  pump  at 
the  p*Tiod  of  the  [latent  was  due  to  the  absence  of  means 


for  obtaining  the  high  speed  necessary.  Upon  the  introduc- 
tion of  the  electric  motor,  however,  Mr.  Gwynne's  ideas 
were  developed  and  pumps  are  made  now  by  the  company 
to  work  against  heads  of  2,000  ft.  and  over.  In  addition 
to  centrifugal  pumps,  the  firm  then  held  master  patents 
for  otlier  machinery,  such  as  the  Gerrard  Water  Turbines, 
Gwynne  &  Beal  Gas  Exhausters,  etc.    The  Gas  Exhausters 

were  supplied  to  the  prin- 
cipal gas  works  through- 
out the  country,  including 
those  at  Beckton  and 
Liverpool,  where  the  gas 
was  delivered  a  distance  of 
six  miles. 

.John  and  Henry 
Gwynne,  brothers  of 
James,  who  were  connec- 
ted with  the  original  firm 
up  to  the  year  1867,  with 
works  at  Brook-street  and 
Leathor-lane,  Holborn, 
then  founded  the  Ham- 
mersmith Iron  Works  as  a 
separate  concern,  where 
the  manufacture  of  the 
'■  Invincible  "  Centrifugal 
pumping  machinery  is  at 
|)resent  carried  on.  The 
junior  partner  lived  only 
a  few  years,  and  the  con- 
cern was  then  carried  on 
under  the  sole  direction  of 
John  Gwynne,  now  de- 
ceased. In  1878  the 
latter  gentleman  designed 
and  patented  the  "  Invin- 
cible "  pump,  which  has 
obtained  for  itself  a 
world-wide  reputation.  In 
1897  John  and  Henry 
GwjTine  was  incorporated 
as  J.  and  H.  Gwynne, 
Ltd.,  and  in  the  year  1903 
the  original  firm  of 
Gwynne  and  Co.  was 
amalgamated  with  J.  and 
H.  Gwynne,  Ltd.,  and  the 
Brook-street  Works  was 
transferred  to  Hammersmith.  Consequently,  after  work- 
ing separately  for  36  years,  the  two  works  once  more  hecame 
united  under  the  title  of  Gwynnes,  Ltd.,  under  the 
chairmanship   of   Mr.  John   Gwynne,    the  directors  being 


Showing  mass  of  stones  and  boulders  passed  through  a  10  In.  pipe  190ft.  long  by 
a  Gwynne  Gravel  type  pump.    The  section  of  pipe  on  top  of  the  heap  with  stone 
placed  therein,  shows  the  relative  proportions. 


Messrs.     J.     G.  Mair-Humley, 
Nevile    G.    Gwynne,    the  latter 

director.  The  sit(!  of  the  Hammersmith  works  in  on 
the    Thames    near   tUe    Hammersmith    Bridge,    and  torn- 


Henry  Marshall  and 
now    being  managing 
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prises  marliine,  fitting  and  orecting  shojjs,  pattern  .iiid 
smiths'  shops,  stores  and  large  iron  .and  brass  foundries. 
The  works  have  extensive  wharf  accommodation  and 
appliances  for  lifting  from  or  into  barges  alongside 
raachinorj'  up    to   30   tons    weight.     This  is  a  great  con- 


4 in   Sewage  Pump  and  Electric  Motor. 

venience  when  it  is  remembered  that  barges  can  be  taken 
from  the  wharf  riglit  alongside  vessels  in  the  various  docks 
of  the  port  and  lifted  direct  on  board. 

Mr.  John  Gwynne,  of  Hammersmith,  was,  in  the  early 
days  of  the  Hammersmith  works,  a  powerful  advocate  for 


A  Sewage  Impeller  of  the  Single  Suction  balanced  and 
self-clearing  type. 

replacing  reciprocating  pumps  worked  from  marine  engines 
by  direct-acting  centrifugal  pumping  engines.  He  is 
credited  with  introducing  the  first  of  these  machines  on 
board  ship,  and,  as  is  well  known,  this  is  now  the  common 
practice.    In  another  direction  he  was  an  untiring  advo- 


to  the  Mersey  Harbour  Board  dredger  Leviutliiin,  lefeired 
to  later,  were  among  the  number. 

In  considering  the  d(n-clopment  and  resources  of  the  firm^ 
one  is  impressed  by  the  very  large  nximber  of  important 
contracts  placed  with  them  and  by  the  world-wide  market 
for  which  they  have  catered.    In  its  early  days  the  Ham- 
mersmith firm  secured  the    large   contract    for  pumping 
plant  for  draining  the  Ferrara  marshes  in  Italy,  at  that 
time  the  largest  pumping  installation  in  the  world,  deliver- 
ing water  at  the  rate  of  2,000  tons  per  minute  through  a 
maximuni  lift  of  12  ft.    As  indicating  the  large  dimen- 
sions of  the  machines,  it  is  recorded  that  the  body  of  a 
young  man  who  had  fallen  into  the  canal  drifted  down  to 
the  suction  walls  and  passed  through  one  of  the  j)umps 
without  apparent  injury  to  the  body.    The  majority  of 
large  pumping  sets  fitted  in  the  United  Kingdom  ajid  on 
the  Continent  were  for  many  years  supplied  by  the  Gwynjie 
firms.    Another  large  undertaking  was  that  of  draining 
the  Harrlemmermeer  Fodder  in  Holland.       In  1893  two 
"  Invincible  "  centrifugal  pumping  engines  were  installed 
here,  performing  together    the    work    of    sixteen  73-in. 
diameter  pumps  previously  used  at  a  very  considerable 
saving  in  fuel.    In  the  construction   of    the  Amsterdam 
Canal  Gwynne  centrifugal  pumps  were  used  for  dredging, 
and  when  the  cutting  of  the  Panama  Canal  was  started  a 
considerable  number  were  ordered.    The  firm's  machinery 
was  employed  on  the  trial  dredgers  used  by  the  authorities 
at  Liver])ool  as  a  mean.s  of  removing  the  Mersey  Bar,  and  it 
was  in  consequence  of  the  successful  working  of  these  vessels 
that  the  large  suction  dredger  was  subsequently  brought 
into  existence.    The  dredger  Leviathan  has  already  been 
referred  to.  This,  the  largest  suction  dredger  in  the  world, 
was  constructed  at  Hammersmith.    The  contract  was  for 
10,000  tons  of  solid  in  50  minutes  from  a  depth  of  70  ft., 
and  the  four   pumping  sets   on   board  dealt   with  solids 
equal  to  a  mass  100  ft.  long  by  52  ft.  wide  by  52  ft.  high 
in  one  hour.     The  "  Invincible  "  pumps  are  largely  used 
for  collieries  and  mines.      They    are    built  up  of  inter- 
changeable sections  without  tortuous  passages,  and  the  sec- 
tions are  cast  without  any  cored-out  parts,  enabling  all 
internal  passages  to  be  accurately  machine  moulded,  and 
giving  maximum  hydraulic  efficiency.     Messrs.  Gwynne's 
direct-acting  centrifugal  pumping  engines  have  also  been 
installed  in   some  of  the  largest  installations  for  water 
works,  dock  plants,  for  reclamation,  drainage,  irrigation 
and  salvage  schemes,  and  their  centrifugal  turbine  pumps 
■nnd  pumping  engines  for  a    wide    variety    of  purposes, 
including  boiler  feeding  and  hydraulic  installations,  pump- 
ing equipment  for  fire  engines  and  fire  floats.  Illustrations 
of  several  types  of  plant  accompany  this  article.  Messrs. 
Gwynnes  mention  that,  as  a  piece  of  engineering  history, 
the  centrifugal  pump  has  scored  a  sharp  line  between  an 
old  epoch  and  a  new.    Whilst  its  history  is  comparatively 
short,  its  activities  are  daily  developing  industry  in  every 
corner  of  the  earth.    Yet  the  tasks  it  has  accomplished 
are  probably  not  a  tenth  part  of  those  it  is  destined  to 
achieve,  and  it  seems  as  though  in  these  years  of  recon- 
struction its  iisefulness  and  ubiquity  are  to  be  demon- 
strated in  quite  an  exceptional  degree.    The  present  works 
of  the  company  are  equipped  on  the  most  up-to-date  lines 
for  the  manufacture  and  supply  of  the  machinery  already 
mentioned  and  for  pumping  engines  for  all  standard  and 
special  services  with  simple,  compound  and  triple-expan- 
sion or  uniflow  steam  engines.    The  organisation  of  the 
firm  is  world-wide,  and  it  is  supported  by  the  most  inti- 
mate knowledge  and  experience  in  pumping  problems. 


10  in.  Portable  Salvage  Pumping  Engine  fitted  with  a 
suction  box  connected  to  the  pump  branch,  by  means  of 
which  the  lOin.  pipe  is  divided  into  5  pipes  of  smaller 
diameter,  to  enable  the  pumps  to  work  from  fore 
and  aft  holds  of  the  stranded  vessel  simultaneously. 
Each  opening  in  the  suction  box  is  provided  with  a 
screw-down  valve,  so  that  any  one  may  be  thrown 
out  of  use  if  required. 

caj.e  of  the  great  possibilities  of  the  centrifugal  pump  as 
a  dredging  machine.  He  was  very  soon  rewarded  by 
receiving  contracts  for  very  large  numbers  of  sets  for 
various  purposes,  such  as  raising  sand,  mud,  stones  and  for 
dealing  with  tailings,  slimes,  etc.,  the  powerful  units  fitted 


IRON   AND  STEEL  INSTITUTE. 

AUTUMN    MEETING    AT  CARDIFF. 

Many  papers  of  jiractical  importance  to  the  iron  and  steel 
industry  and  engineering  generally  were  submitted  to 
the  autumn  meeting  of  the  Institute,  recently  held  at 
Cardiff  under  the  presidency  of  Dr.  J.  E.  Stead.  The  con- 
tribution by  Walter  Dixoii,  M.I.M.E.,  M.I.E.E.,  on  the 
electrification  of  the  works  and  collieries  of  the  Ebbw  Vale 
Steel,  Iron  and  Coal  Co.,  Ltd.,  dealt  shortly  with  its  modern 
equipment.  As  usual  in  such  properties,  there  is  a  con- 
tinued and  ever  increasing  demand  for  power.  Steam 
alone  is  used  for  generating  power,  and  gas-fired  boilers 
are  installed.  The  condensing  plant  is  arranged  on  the 
"  Tinsley  "  system,  plants  being  driven  both  electrically 
and  by  steam.  In  the  main  the  transmission  lines  are 
erected  on  the  overhead  system,  though  in  places  it  has 
been  necessary  to  adopt  underground  cable.  Throughout 
the  steelworks  electrical  power  is  used  for  the  hundred  anc 
one  usual  purposes.  At  the  collieries  electrical  power  is 
largely  employed  for  pumps,  winders,  ventilating  fans, 
and  air  compressors.  IVIost  of  the  collieries  are  arranged 
with  their  own  sub-stations.  With  the  probability  of  an 
extended  use  of  com])ressed  air  for  underground  purposes, 
it  is  anticipated  that  a  combination  of  compressors  with 
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a  regulating  set  may  secTire  a  specially  economical  working 
condition  in  what  up  to  the  present  is  one  of  the  most 
wasteful  and  inefficient  sources  of  power.  The  points  of 
view  which  require  to  be  taken  into  consideration  where 
the  equipment  of  such  properties  is  concerned  with  a  view 
to  developing  and  utilising  to  the  best  and  most  economical 
advantage  the  conditions  which  exist  and  obtain.  Amongst 
these  are  : — (1)  The  best  utilisation  of  blast-furnace  and 
coke-oven  gases;  (2)  the  possible  economics  and  advantages 
(or  otherwise)  of  the  adoption  of  gas-engines;  (3)  the  elec- 
tric   driving   of  rolling  mills    as  against    steam  driving; 

(4)  electric  winding  in  colleries  as  against  steam  winding: 

(5)  the  total  electrification  of  collieries,  already  wholly  or 
partially  equipped  with  economical  steam  plant:  (li)  the 
generation  or  purchase  of  electric  power. 

A  paper  on  the  Formation  of  Spheroidal  Cementite  was 
furnished  by  ^Messrs.  Kotaro  Honda  and  Shozo  Saito,  of 
the  Tokoku  Imperial  University,  Sendai,  Japan.  In  this 
the  authors  drew  attention  to  the  general  l)elief  that  if  a 
carbon  steel  be  kept  for  a  sufficiently  long  time  at  a  tem- 
perature a  little  below  its  critical  point — preferably  between 
600  deg.  and  700 
deg.  C. — the  cemen- 
tite in  the  pearlite 
shows  a  marked  ten- 
dency to  collect  in  the 
form  of  rounded  par- 
ticles embedded  in  a 
matrix  of  ferrite.  This 
phenomenon  is  called 
spheroidisation.  Pearl- 
ite that  has  under- 
gone spheroidisation  is 
sometimes  called 
globular  pearlite. 
Both  hypo-  and  hyper- 
eutectoid  steels  are 
said  to  spheroidise 
more  readily  than  eu- 
tectoid  steel.  It  is  also 
admitted  that  .sorbite 
yields  to  the  spheroidi- 
sation treatment  more 
readily  than  true 
pearlite,  so  that  for 
the  purpose  of  spheroi- 
disation the  steel  must 
at  first  be  rendered 
sorbitic.  The  exact 
cause  of  spheroidisa- 
tion. which  has  been 
investigated  by  Howe, 
Stead,  Arnold,  Levy 
and  others,  is  not  yet 
known.  Some  metal- 
lurgists ascribe  the 
phenomenon  to  sur- 
face tension  of  the 
cementite;  but  this 
would  only  explain 
thi'  phenomenon.  In 
or  h  r  that  the  lamellar 
cr-mcntite  may  chang  ■ 
into  the  globular  forir! 
it  must  at  first  divorri' 
into  i>ieces,  and  each 
piece  balls  uj)  by  tli 
action  of  the  surface 
tension.  The  surface 
tension  itself,  acts, 
however,  against  the 
divordng  of  the  pearlitic  cementite,  as  the  area  of  the 
surface  thereby  is  increased.  Hence  the  cause  of  the 
divorcing  remains  to  be  exjjlained.  The  exjjeriments 
referrcfl  to  in  the  paper  were  undertaken  to  clear  up  the 
cause  of  the  foi-mation  of  the  s))heroidal  cementite. 

The  experiments  were  made  with  steels  containing  O.!!!, 
0.r,6,  O.H<),  0.04,  1.2,  1.50,  1.0,',  j.er  cent,  of  carbon,  and  a  white 
cast  iron  with  'i.l'>  \)Ct  cent,  of  carbon.  The  test-sj)ecimens 
in  the  form  of  cylindrical  rods,  2  centimetres  long  and 
millimetres  thick,  were  each  covered  with  kaolin  and 
packed  in  a  short  cylindrical  coj)per  tube.  In  order  to 
avoid  the  oxi<lation  of  the  specimens,  some  jjowdered  carbon 
was  put  in  both  ends  of  the  copper  tube,  which  were  then 
flowed  with  asbestos.  The  tube  was  placed  in  a  beating 
furnace  of  nic.hrome  wire  wound  rourul  a  porcelain  tube 
and    distributing    terni)erature   uniformly    over    10  ceriti- 


A  Steam-driven  Twin  Series  Pumping  Plant  supplied  by  Gwynnes, 
Ltd..  to  the  London  IVletropolitan  Water  Board,  and  typical  of  the 
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furnace.  The  following  is  a  summary  of  the  authors' 
results  ; — 

(1)  If  a  quenched  specimen  be  heated  to  below  Acl  point, 
sorbitic  cementite  spheroidises. 

(2)  If  a  hyper-eutectoil  steel  be  heated  above  .\cl  point, 
but  below  the  solubility  line,  and  quenched,  the  spheroidi- 
sation of  the  super-eutectoid  cementite  takes  place. 

(3)  If  a  lamellar  pearlitic  steel  be  heated  to  just  the  Acl 
point,  or  a  little  above  this  point,  for  a  certain  interval 
of  time,  spheroidisation  takes  place. 

(4i  Crranular  pearlite  spheroidi.ses  by  being  heated  below 
the  Acl  point  for  a  sufficiently  long  interval  of  time. 

("))  If  the  Acl  point  be  not  reached  the  spheroidisation 
of  lamellar  cementite  can  never  proceed.  If  the  maximum 
temi)erature  exceed  a  certain  limit  above  the  Acl  point 
and  the  steel  be  then  cooled,  cementite  appears  as  a  lamellar 
pearlite. 

(G)  The  temperature  interval  of  spheroidisation  in  low- 
carbon  steels  is  very  small,  extending  only  to  about  20  degs. : 
it  increases  rapidly  with  the  content  of  carbon.  In  verv- 
high-carbon  steels  the  interval  amounts  to  al)out  100  deg. 

Professors  Kotaro 
Honda  and  Takejiro 
]\Iurakami,  of  Tohoku 
University,  Sendai. 
Japan,  contributed  a 
paper  on  the  Graphi- 
tisation  of  Iron-t'ar- 
bon  Alloys.  The  object 
of  the  authors'  investi- 
gation was  to  deter- 
mine the  period  of 
graphite  formation  in 
iron-carbon  alloys 
during  cooling  and  the 
condition  of  its  occur- 
rence, and,  if  possil)le, 
to  ascertain  the 
mechanism  of  graphi- 
tisation.  This  pr<>blem 
hi'.s  alrea^dy  been  in- 
vestigated by  many 
scientists.  Most  of 
them  believed  that  the 
graphite  always  re- 
sulted from  the  break- 
ing up  of  cementite 
soon  after  its  solidifi- 
cation owing  to  its  un- 
stability.  From  the 
mode  of  occurrence, 
other  scientists,  how- 
ever, insist  that  it  is 
a  product  directly 
separated  from  the 
melt.  It  is  argued 
that  if  the  graphite 
in  cast  iron  be  a  ])ro- 
duct  of  cementite  de- 
composed in  a  com- 
pletely solidified  alloy, 
by  the  reaction 
Fe^C  =  3Fe  +  C,  some 
intermediate  stage  of 
the  change  from  eutec- 
tic  cpmentite  to  flaky 
graphite  should  be 
found  in  some  alloys 
cooled  under  certain 
conditions.  On  the 
other  hand,  if  the 
grajjliite  is  a  product  directly  sejjarated  from  the  molten 
metal,  it  should  always  appear  in  ^  eutectic  form  with 
austenite;  but  there  are  many  alloys  containing  gra])hite 
which  <'annot  be  <-onsiderod  as  a  constituent  of  a  eute<'tic. 

From  the  results  of  th<!  picsent  experiment,  the  follow- 
ing conclusions  regarding  grai)liitisation  of  pure  iron- 
carl)on  alloys  were  drawn  : — (1)  In  pure  iron-carlion  alloys, 
graphitisatiim  is  cau.se<l  by  the  decomi)osition  of  the 
cenx'ntite  solidified  during  cooling  from  the  melt. 
{2)  (Iraiibitisation  is  not  a  <lire(t  decomposition  of 
(•(ineiitite  at  high  t(')ii|)erature  according  to  eiiuation 
Vc.y,  =  3Fe  -H  ('.,  but  it  is  caused  by  a  catalytic  action  of 
carl)on  monoxide  or  dioxide. 

Other  papers  iiic  liulid  tlie  I  )e()xi<lation  of  StfM'I  witli 
Hydrogen,  by  Mr.  .1.  11.  Whiteley;  the  Tem])er-15rittl<Micss 
rjf  Nickel  Chromium  Steels,  bv  .Messrs.  R.  H.  Ore-ives  and 


metres.    The   temperature   was   measured  by  means  of    a      J.  J.  .\.  Jones;  a  long  contribution  by        Eugene  Sthneider 


platinnm  and  platinum-rhodium  thcrrno-elenxnt.  The 
specimens  were  exp')sed  to  the  maximum  temperature 
generally  for  twentv  rniriiitem  and  tb<'n  slowly  cooled  in  tlie 


on  the  investigalion  of  various  Forging  Operations  caii-ied 
out  liy  hydraulic  |)resses :  and  -x  ]iaper  on  Eleclri<'  Sl(  els, 
by  Mr.  ('■.  (;.  Carlisb.,  of  Slief(icl(l. 
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THE  STEAM  TURBINE. 

MECHANICAL  SUPERIORITY  AND  WIDE  FIELD 
OF  UTILITY  OF  MODERN  TYPES. 

The  wide  field  of  «pi)licati()n  bciore  the  steam  turbine, 
the  extent  of  which  is  not  generally  realised,  and  the  rapid 
development  of  this  class  of  prime  mover  since  the  end  of 
the  nineteenth  century,  when  higher-grade  materials  and 
Workmanship  rendered  such  development  possible,  cause 
s])ecial  interest  to  attach  to  this  description  of  plant.  The 
particulars  given  in  this  article  refer  to  the  Rateau  and 
("urtis-Eateau  turbines.  Since  1005  these  types  have  been 
specialised  in  by  the  Fraser  and  Chalmers  Engineering 
Works,  which  have  sujjplied  many  large  installations  to  the 
Far  Fast,  of  whicli  the  high-pressure  plants  at  the  Ilan- 


can  be  maintained  with  absolute  safety  between  the  solid 
liosses  of  the  wheels  and  the  diaphragms  by  the  reliable 
packings  which  are  employed. 

The  liateau  turbine  permits  of  much  fewer  stages  than 
otlier  types  to  obtain  the  same  efficiency,  and  consequently 
is  considerably  shorter  and  has  an  enhanced  rigidity  and 
safety. 

The  Curtis  turl)ine  is  an  impulse  turbine  consisting  of 
two  or  more  .stages.  Each  stage  consists  of  a  set  of  nozzles 
where  the  steam  exjiands  and  of  a  wheel  carrying  two  or 
more  rows  of  movimr  blades.  The  steam  issuing  from  the 
nozzles  strikers  the  first  row  of  moving  blades  and  transmits 
a  laige  portion  of  its  kinetic  energy  to  the  rotating  disc. 
It  then  passes  through  guide  blades  fixed  to  the  turbine 
casing  and  is  projected  on  to  the  second  row  of  moving 


Section  of  High  Pressure  3.000  r.p.m.  Turbine  Frame. 


yell-Ping  Coal  and  Iron  Co.'s  concern  and  at  the  Shanghai 
Electrical  Undertaking  are  typical  instances.  The  works 
are  part  of  the  General  Electric  Co.'s  organisation,  to  which 
company  we  are  indebted  for  the  details  here  given.  This 
f5rm  is,  of  course,  well  known  in  the  Far  East  under  the 
style  of  the  General  Electric  Co.  of  China,  Ltd.,  with 
branches  at  Shanghai,  Hongkong  and  Hankow  and  repre- 
.sentation  in  Tientsin,  Peking,  Korea,  and  Manchuria.  The 
company  is  also  represented  in  Bangkok  and 
elsewhere  in  the  Far  East. 

In  the  Eateau  (impulse  type)  turbine  the 
steam  does  not  expand  from  high  to  exhaust 
pressure  in  one  set  of  nozzles,  but  the  total 
available  pressure  drop  is  divided  into  small 
partial  pressure  drops.  The  steam  is  admitted 
to  a  set  of  nozzles  in  which  it  partially  ex- 
pands, and  the  kinetic  energy  gained  by  the 
expansion  is  utilised  by  a  moving  wheel  pro- 
vided with  blades  on  which  the  steam  from  the 
7iozzles  impinges.  After  passing  through  the 
wheel  the  steam  enters  another  set  of  nozzles 
or  guide  blades  in  which  a  further  pressiire  drop 
takes  place  and  the  kinetic  energy  I's  utilised  in 
the  following  wheel,  this  being  repeated  several 
times  until  the  exhaust  pressure  is  reached. 
One  set  of  nozzles  or  guide  blades  with  one 
rotating  wheel  forms  a  stage,  and  a  number  of 
such  stages  a  Eateau  turbine. 

It  will  bn  noted  that  the  rotating  discs  pro- 
vided with  blades  are  fixed  on  the  shaft,  and 
between  two  of  these  discs  is  placed  a  diaphragm 
carrying  nozzles  or  guide  blades.  The 
expansion  takes  place  only  in  the  nozzles  or 
guide  blades,  there  being  no  expansion  in  the  moving  blades, 
and  consecpiently  the  pressure  on  either  side  of  each  moving 
wheel  is  the  same.  For  this  reason  the  clearances  between 
the  moving  parts  and  the  stationary  parts  can  be  made  suffi- 
ciently large  to  ensure  jjcrfect  safety.  The  only  point  where 
it  is  possible  for  leakage  to  take  i)lace  is  where  the  boss  of 
the  disc  pa.sscs  through  the  diaphragm.  This,  however,  is 
of  very  .small  diameter,  and  the  extremely  fine  clearances 


blades  of  the  velocity  wheel.  This  is  repeated  if  there  are 
more  rows  of  blades  on  the  wheel.  The  Curtis  turbine  is 
cheaper  than  the  Eateau  turbine,  but  less  efficient. 

The  modern  tendency  is  to  combine  one  velocity  wheel  in 
the  high  pressure  part  of  the  turbine  with  a  number  of 
Eateau  stages  in  the  low  pressure  part.  Although,  speak- 
ing generally,  the  velocity  wheel  is  less  efficient,  it  can  be 
designed  in  many  instances  so  as  to  have  the  same  efficiency 


Low  Pressure  Turbine. 

as  the  Rateau  stages  in  the  high  pressure  part  of  the 
turbine. 

While  at  the  beginning  Fraser  and  Chalmers  Engineering 
Works  used  to  build  only  pure  Eateau  turbines,  at  the 
present  moment  the  advantages  and  disadvantages  of  the 
Eateau  turbine  and  a  combined  Curtis  and  Rateau  turbine 
are  carefully  weighed  and  the  most  suitable  type  chosen. 
The  first  illustration  shows  a  Fraser  and  Chalmers  high 
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pressure  turbine  consisting  of  one  velocity  wheel  with  two 
rows  of  moving  blades  as  the  first  high  pressure  stage  and  a 
number  of  single  impulse  stages.  The  two  rows  of  blades 
on  the  velocity  wheel  utiUse  a  greater  heat  drop  than  a 
single  row  ou  the  same  diameter  wheel.  The  steam  is 
c-onsequeutly  expanded  to  a  lower  temperature  and  lower 
pressure  in  the  casing  through  the  first  nozzles  than  is 
possible  when  the  first  stage  is  built  as  a  single  wheel  of  the 
same  diameter. 

For  large  output  turbines  operating  at  high  speeds  it  is 
advantageous  to  use  wheels  of  greater  diameter.  The 
peripheral  speed  of  the  moving  blades  being  thus  increased, 
it  is  possible  to  utilise  a  greater  heat  drop  in  one  stage  than 
is  the  case  with  smaller  diameters.  Owing  to  this  the 
temperature  and  pressure  in  a  turbine  with 
large  diameter  wheels  running  at  high  speed  is 
also  moderate. 

The  makers  claim  very  important  advantages 
for  turbines  of  both  the  foregoing  types,  because 
the  low  pressure  and  low  temperature  to  which 
the  casing  is  exposed  allow  of  simpler  design 
and  permit  simple  and  effective  packing  glands. 
In  addition,  close  governing  is  easily  obtained 
for  partial  loads  and  overloads. 

All  governing  valves  and  overload  valves  on 
Fraser  and  Chalmers  turbines  admit  steam  to 
the  first  nozzles,  no  live  steam  being  admitted 
to  lower  stages.  The  design  eliminates  every 
risk  of  distortion  or  undue  contraction  or  ex- 
pansion of  the  casing,  as  well  as  rapid  tempera- 
ture variations  of  the  different  parts  of  the 
casing.  The  overload  valves  being  arranged  in 
front  of  the  first  nozzles,  the  steam  must  pass 
through  all  the  stages  of  the  turbine.  This 
gives  a  better  efficiency  than  where  live  steam 
is  admitted  for  overload  to  a  lower  stage,  as 
the  heat  drop  would  then  be  utilised  in  a 
smaller  number  of  stages. 

The  increased  efficiency  obtained  in  recent 
years  is  the  leading  feature  of  steam  turbine  plant.  By 
the  expression  "  efficiency,"  as  used  above,  is  meant  the 
ratio  of  heat  actually  transformed  into  mechanical  work 
to  heat  available  in  the  turbine  for  mechanical  work 
through  adiabatic  expansion  from  the  steam  conditions  at 
the  inlet  of  the  turbine  to  the  steam  conditions  at 
the  exhaust.  The  improvement  in  efficiency  is  closely  con- 
nected with  development  in  size.  In  1903  a  500  Rateau 
turbine  gave  a  total  efficiency  of  56  per  cent.  Turbines 
are  now  built  with  an  efficiency  of  not  less  than  75  per  cent. 


higher,  and  for  steam  temperatures  up  to  or  exceeding 
700  degs.  F.  The  condensers  have  also  been  considerably 
improved,  and  vacua  of  28|^  to  29  inches,  with  a  barometric 
pressure  of  30  inches,  are  nowadays  quite  usual. 

The  Fraser  and  Chalmers  Engineering  Works  manufac- 
ture steam  turbines  of  the  following  types,  sectional  illus- 
trations of  most  of  which  accompany  this  article. 

High  Pressure  :  Steam  is  admitted  from  the  boilers.  Some 
of  the  potential  energy  of  the  steam  is  converted  by  the 
expansion  in  the  first  nozzle  into  kinetic  energy.  The 
velocity  of  the  steam  leaving  the  nozzles  is  utilised  in  the 
first  row  of  moving  blades,  transmitting  a  large  portion  of 
its  kinetic  energy  to  the  rotating  disc ;  it  then  passes 
through  guide  blades  fixed  to  the  turbine  casing  and  is 


Mixed  Pressure  Turbine. 

projected  on  to  the  second  row  of  the  moving  blades  of  the 
velocity  wheel.  The  steam  then  passes  through  the  first 
diaphragm,  in  which  it  expands,  the  kinetic  energy  gained 
by  the  expansion  being  utilised  in  the  moving  wheel  after 
the  diaphragm,  this  process  being  repeated  through  all  the 
successive  stages.  The  steam  is  exhausted  into  a  con- 
denser. 

Low  Pressure  :  Utilising  exhaust  steam  from  engines 
working  continuously  or  intermittently.  In  the  latter  case 
a  heat  accumulator  inserted  hetween  the  reciprocating  en- 


Back  Pressure  Turbine. 


for  outputs  <A  r,,m)  kw.  up  t*)  10,000  kw.,  and  for 
efficicncifss  as  high  as  79  per  cent,  for  larger  outputs. 

Kffioiency  it  al.w  dependent  on  high  pressurcis,  fiuper- 
heats,  and  vaf'ua.  In  order  to  obtain  the  utmost  economy 
it  is  nec»-ssary  that  the  pressure  and  temperature  of  steam 
at  the  inh-t  of  the  turbine  be  high  and  the  vacuum  at  the 
fxhaust  {^ood.  Whilo  '2f)  years  ago  a  steam  pressure  of 
VH)  lb.  p<T  sfjuare  inch  was  usual,  and  very  rarely  super- 
h<!at  ha<l  been  provided  for,  modern  st<!am  plants  are  de- 
ftigncfl  for  st<>am  f)rf!S«urfts  of  300  lb.  per  square  inch  or 


ginos  and  the  low  f)ressuro  turbine  equalises  the  flurtuation 
of  steam  su|)()ly.  The  low  pressure  turbine  exhausts  into  a 
condenser. 

Mixed  Pressure  :  For  utilisation  of  two  or  more  steam 
sujjplies  at  different  pressures.  These  turbines  operate  with 
either  one  of  the  steam  supplies  or  two  or  more  supplies 
combined.  Fraser  and  (Jhalmers  Engineering  Works  manu- 
facture a  special  mixed  pressure  governing  gear  which  con- 
trols aut*)matically  the  different  steam  supplies. 

IJack  Pressure  :  This  type  is  very  suitable  for  chemical 
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factories,  textile  industries,  paper  mills,  sugar  refineries, 
breweries,  laundries,  and  generally  for  cases  where  steam 
is  used  for  heating  and  cooking  purposes  at  the  same  time 
as  for  power  generation.  The  turbine  receives  steam  from 
the  boilers  and  exhausts  it  into  a  heating  and  cooking 
system. 

Reducing  or  Bleeder  Turbines : — Where  the  supply  of 
heating  steam  is  liable  to  large  fluctuations  this  type  should 
be  installed.  The  steam  is  admitted  from  the  boilers  into  the 
turbine,  where  it  expands  to  a  predetermined  pressure,  at 
which  a  portion  of  the  steam  is  passed  out  for  heating  pur- 
poses, the  remaining  portion  expanding  further  in  lower 
stages,  after  which  it  is  exhausted  into  a  condenser.  This 
type  of  turbine  can  work  as  a  high  pressure  turbine  if  no 
steam  is  wanted  for  heating,  or  as  a  back  pressure  turbine 
if  all  the  steam  necessary  for  power  production  is  wanted 
for  heating.  The  amount  of  heating  steam  can  fluctuate 
between  these  limits. 

The  Fraser  and  Chalmers  Engineering  Works  have  also 
developed  steam  turbines  for  marine  propulsion.  Among 
the  purposes  for  which  the  steam  turbines  already  described 
are  applicable  are  those  for  driving  turbo-alternators,  a 
duty  with  which  the  steam  turbine  is  most  generally  asso- 
ciated. In  recent  years  turbines  have  been  used  for  driving 
continuous  current  generators  through  speed  reduction  gear. 
Turbines  are  also  being 
widely  employed  for  rotary 
type  blowers,  compressors 
and  pumps.  The  Fraser 
and  Chalmers  Engineering 
Works  claim  to  be  the  iirst 
firm  to  take  up  the  manu- 
facture of  Rateau  type  cen- 
trifugal blowers  and  com- 
pressors. 

The  steam  turbine  nv-w 
be  used  for  driving  shaft- 
ing through  reduction 
gears  in  cott<in  mills,  oil 
factories,  etc.,  for  driving 
rolling  mills  through  re- 
duction gears  or  through 
reduction  gears  and  rope 
drives.  To-day  the  steam 
turbine  is  the"  most  usual 
machine  for  marine  pro- 
pulsion. Tt  may  be  ap- 
plied for  driving  the  pro- 
peller directly  or  tbrougn 
reduction  gears  or  for 
driving  a  turbo-alternator, 
supplying  current  to 
motors  which,  in  their 
turn,  drive  propellers. 

The  steam  turbine  is  par- 
ticularly suitable  foi-  the 
utilisation  of  waste  heat 
such  as  is  obtained  from 
gas  and  oil  engines.  Tlie 
waste  heat  produces  steam 
in  separate  boilers,  that 
steam  driving  steam  tur- 
bines. The  steam  turbine 
has  also  found  a  very  large 
application  as  an  auxiliary, 
particularly  for  driving 
boiler  fe©d  pumps  of  the 
centrifugal  type,  small  ship 
pumps,  etc.,  on  board  ships, 
steam   turbines   are  used  for 


Statistics  show  that  the  import  of  bars,  flats,  sheets  and 
plates  into  the  Dutch  East  Indies  increased  from  25,001 
metric  tons  in  iyi7  to  27,024  metric  tons  in  1918.  These 
amounts  are  arbitrarily  valued  at  500  guilders  per  ton 
(1  guilder  equals  .402  dol.)  by  the  Division  of  Imports  and 
Exports.  Round  mild  steel  is  in  general  demand  from 
3-l(j  up  to  2  in.,  and  importers  normally  carry  considerable 
stocks. 

Plates  for  tanks  of  mild  steel  are  imported  in  large 
quantities,  the  bulk  of  the  business  being  in  gauges  of  3-16, 
4  and  i  in.  There  is  a  steady  demand  for  installations  in 
vegetable  and  mineral  plants,  and  for  repairs.  The  large 
bulk  of  the  business  in  sheets  is  28  gauge,  galvanised,  in 
sizes  of  3  by  6  and  3  by  8  ft. 

A  good  deal  of  structural  work  is  due  to  be  put  in  hand, 
as  many  contracts  undertaken  at  the  outbreak  of  the  war 
were  postponed  or  reduced  to  a  minimum.  Beams  of 
structural  sizes  are  used  very  little  in  this  colony,  it  being 
claimed  that  it  is  cheaper  to  build  up  the  desired  strength 
from  small  shapes  and  flat  iron  with  the  cheap  local  labour. 
Small  shapes  are  needed  in  large  quantities  for  building 
warehouses,  sugar  sheds,  factories  and  plantation  works. 
The  work  is  very  largely  standardised.  Corrugated  iron 
for  Java  and  Madura  is  almost  invariably  in  24  gauge, 
26  in.  wide,  with  flight  3-in.  corrugations,  approximately 


Section  of  a  typical  Marine  Steam  Turbine.  The  turbine  is  divided  in  two  casings, 
the  h.p.  one  containing  one  velocity  wheel  and  three  single  wheels  for  the  ahead  turbine 
and  one  velocity  wheel  for  the  astern  turbine.  The  ahead  turbine  on  the  low  pressure 
casing  consists  of  five  single  wheels,  the  astern  low  pressure  part  consisting  of  two 
single  wheels.  For  smaller  plants  the  turbines  could  be  built  in  a  single  casing,  contain- 
ing both  ahead  and  astern  turbines. 


lighting,  generators,  fans, 
Very  often,  too,  auxiliary 
driving  condenser  pumps. 
Generally  speaking,  the  steam  turbine  has  conquered  prac- 
tically all  the  fields  which  the  steam  engine  used  to 
dominate. 


DUTCH  EAST  INDIES  TRADE. 

If  the  projKysals  for  establishing  a  permanent  Industrial 
Fair  in  Java  materialise,  and  the  enterprise  is  conducted  on 
efficient  lines,  support  from  British  manufacturing  interests 
seems  assured.  Large  potential  markets  exist  in  the  Dutch 
East  Indies  for  iron  and  steel  and  machinery  generally, 
and  for  some  little  time  past  such  markets  have  been  brought 
prominently  to  the  notice  of  British  producers. 

A  large  demand  may  be  expected  for  modern  machinery, 
for  rubber,  coconut,  tea,  sugar  and  tobacco  estates,  and 
for  treating  the  produce  of  these  estates.  Requirements 
for  rails  should  also  prove  extensive  and  varied.  Rails  are 
needed  by  the  State  railways  and  for  certain  tramway 
systems.  Rails  are  also  needed  for  mines  and  sugar  estates. 
An  order  was  recently  placed  by  the  Purchasing  Bureau  of 
the  Netherlands  fiovernment  for  1.50,000  tf)ns  of  material, 
nw)stly  made  up  of  rails. 


f  in.  deep.  Lengths  run  from  5  to  10  ft.,  with  the  bulk 
of  the  business  in  6  to  8-ft.  lengths.  In  Sumatra  the 
demand  is  generally  for  28  gauge,  and  sometimes  for  31  and 
32  gauge,  with  the  other  dimensions  the  same  as  for  Java. 
Packing  is  invariablv  in  skeleton  cases  (crates)  in  approxi- 
mately 4-picul  (1  picul  equals  136  lbs.)  weights.  The  trade 
in  corrugated  roofing  will  undoubtedly  increase  as  it  becomes 
easier  to  get  steel  shapes  for  building. 

Both  America  and  Japan  are  exploiting  the  commercial 
possibilities  of  the  East  Indies.  Since  1918  the  United 
States  have  supplied  a  large  percentage  of  the  total  imports. 

Regarding  Japan's  trade  with  the  Dutch  Indies,  the 
Bulletin  of  the  F.B.I,  mentions  an  increase  of  approximately 
170  per  cent,  during  the  first  three  months  of  the  current 
year  as  compared  with  a  year  ago.  The  increase  in  the 
exports  of  cotton  textiles  from  Japan  was  mainly  respon- 
sible for  this  rise,  assisted  by  exports  of  porcelain,  earthen- 
ware and  cement.  There  was  a  decrease  in  the  totals  for 
iron,  electrical  goods  and  machinery. 

It  is  worthy  of  note  that  other  countries  besides  America 
and  Japan  are  evincing  keen  interest  in  the  commercial 
pos.sibilities  of  the  Dutch  East  Indies,  as  witnessed  in  the 
appointment  of  a  commercial  attache  to  the  Swedish  Con- 
sulate-General at  Batavia. 
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MACHINE  TOOL  DEVELOPMENT. 

EXHIBITS  AT  THE  MACHINE  TOOL  EXHIBITION 
IN  LONDON. 

Broadly  considered,  very  great  success  attended  the 
second  Machine  Tool  and  Engineering  Exhibition  just  held 
in  LondoUj  under  the  organisation  of  the  Machine  Tool 
Trades  Association.  It  proved  beyond  doubt  the  immense 
progress  Great  Britain  has  made  in  the  design  and  manu- 
facture of  machine  tools  and  the  rapid  development  caused 
by  war  conditions  in  mass  production  and  repetition  Avork. 
The  Exhibition  contained  over  1,500  exhibits,  varying  in 
weight  from  a  few  ounces  to  many  tons,  and  representing 
a  total  value  of  over  £1,000,000.  Twelve  thousand  invita- 
tions liad  been  sent  out  by  the  organisers,  and  for  the 
greater  portion  of  its  career  the  exhibition  was  well 
attended.  The  large  number  of  visitors  from  overseas, 
or  who  were  concerned  with  overseas  trade,  was  a  feature 
on  many  days.  Manufacturers,  merchant  firms  and  agents 
were  brought  closelj-  into  touch  with  one  another,  a  fact 
which  should  bring  a  potent  influence  to  bear  on  export 
trade  in  the  future. 

Regarding  the  exhibition  in  the  light  it  afforded  on  the 
general  development  of  machine  tools,  the  improvement  in 
detail,  design,  finish  and  workmanship  of  British  tools 
was  perhaps  the  outstandinor  feature,  and  lias  been  a  sub- 
ject for  general  comment.  Many  of  the  exhibitors  were 
merchant  firms,  as  well  as  manufacturers,  and  the  same 
stands  oft^n  housed  a  variety  of  tools  by  several  makers 
and  produced  in  different  countries.  This  fact  tended  to 
obscure  the  development  of  British  tools  in  a  cursory 
examination.  More  detailed  investigation,  however, 
showed  how  sound  and  far-reaching  such  development  has 
become,  and  that  British  makers  may  claim  a  foremost 
position  in  what  is  really  a  most  important  key  industry. 
Although  specialisation  has  increased,  few  firms  yet 
specialise  in  particular  tools.  A  large  number  of  the 
machines  shown  were  seen  actually  working,  and  the  in- 
creasing use  of  the  electrical  drive  was  in  evidence.  ]\lodern 
design,  moreover,  lends  itself  to  this  system  of  working. 
Gears,  chains,  or  belts  were  used  for  power  transmission  and 
speed  reduction.  Individual  motors  were  installed  in  many 
instances. 

In  view  of  the  general  trend  of  engineering  practice, 
grinding  machines  were  much  in  evidence  on  many  stands, 
and  some  of  the  most  notable  developments  were  seen  in 
this  direction.  Messrs.  Luke  and  Spencer,  of  Rroadheath, 
Manchester,  showed  a  modern  ty|)e  of  automatic  shear 
blade  grinder,  which  permits  of  the  most  delicate  adiust- 
ment  to  suit  various  classes  of  work.  Fully  capable  of 
accurately  grinding  paper  and  leather-cutting  knives, 
str^^ight  edges;  also  shear  blades  for  .ship  and  boiler 
plates.  This  is  a  thoroughly  useful  machine  for  .surfacing 
slide  bars  and  parallel  or  taper  strips.    .\  patent  universal 


Vertical  Milling  Machine  by  Messrs.  Webster  and  Bennett, 
Ltd.,  Coventry,  with  three  Autonnatic  Longitudinal  Feeds 
to  Table,  with  automatic  trip  Centralised  Control. 

eutfer  and  tool-grinding  machine  exhibited  by  .Mc'ssrs.  Alfred 
}ferbert,  of  Coventry,  is  used  to  sharpen  cutUirs,  reamerft, 
ete.,  in  uvj  on  other  machines.  In  addition  to  grinding 
milling  cutt,f?rH,  the  machine,  is  intended  for  general  tool- 
room txm,  and  will  do  n]mfrHt  any  variety  of  circular  and 


surface  grinding.  The  patented  feature  which  adds  to  the 
universality  of  the  machine  is  the  combination  of  quick 
and  slow  movements  to  the  two  conjugate  adjustments  of 
the  table,  by  which  either  the  longitudinal  or  the  cross 
adjustment  may  be  used  for  traversing  the  work  across  the 
wheel  with  a  quick  feed  or  for  putting  on  the  cut  with 


Drive  exhibited  by  the  "Coventry  "  Chain  Co.,  Ltd.,  having 
a  ratio  of  reduction  of  680  to  1.  The  exhibit  showed  the 
efficiency  of  the  "Coventry  '  inverted  tooth  (noiseless) 
high  speed  power  transmission  drive  and  of  the  single  and 
duplex  roller  chains  for  industrial  drives  where  the  speed 
is  not  so  high;  of  the  Company's  reduction  gear  boxes 
which  are  made  in  duplex,  triplex  and  quadruplex  for  full 
range  of  horse  powers  and  ratios. 

a  fine  feed.  This  enables  a  greater  variety  of  work  to  be 
ground  without  special  appliances  than  on  any  other 
machine.  Micrometer  adjustments  are  provided  to  ensure 
accuracy.  The  same  firm  also  showed  a  new  design  of  the 
Norton  plane  machine.  The  drive  to  the  wheel-head  is 
vertical  from  below,  allowing  an  improved  type  of  wheel 
spindle.  All  the  load  being  upon  the  bottom  half-bearing, 
the  spindle  requires  little  holding  down. 

Many  improvements  were  noticeable  in  gear-cutting 
machines.  The  tendency  is  to  employ  some  version  of 
generating  principle.  In  the  worm  wheel  generator  shown 
by  Messrs.  David  Brown  and  Rons,  litd.,  of  Hudderafield, 
the  drive,  by  single  pulley,  friction  clutch  and  four-speed 
gear-box,  subsequently  separates  to  cutter-hoad  and  work 
table,  which  carry  hob  and  blank  respectiv(^ly,  those  latter 
being  driven  at  correct  relative  speeds  according  to  the 
ratio  of  the  gears  being  cut.  The  cutter  head  is  located 
by  micrometer  adjustment,  and  the  hob  is  fed  kmgitu- 
dinally  across  the  fac<!  of  the  blank.  After  a  predeter- 
mined travel,  the  feed  mechanism  is  automatically  disen- 
gaged. To  facilitate  "  setting  up,"  the  dividing  me<hanisni 
can  be  quickly  disconected,  which  allows  the  work  table 
to  he  rotated  by  hand,  and  the  blank  is  mounted  on  a 
micrometer  adapter,  to  allow  of  vertical  adjustment.  A 
patent  double  helical  gear  generating  machine  was  .shown 
by  the  Power  Plant  Oo.,  Ltd.,  of  West  Drayton,  to  cut 
wheels  and  pinions  from  ^  inch  to  27^  inches  diameter, 
up  to  12  inches  face  width.  Also  a  special  machine  for  high 
precision  work  and  adapted  to  out  turbine  gears  from  2 
inches  to  53  inches  diameter  and  up  to  20  inches  face 
width. 

In  the  heavier  types  of  lathes,  milling  machines,  etc., 
modern  practice  is  to  increase  rigidity  and  power  su])ply. 
Both  in  the  horizontal  and  vertical  types  sinple-pulley ,  all- 
gear  heads  are  employed.  Spindle  speeds  and  the  various 
feeds  are  sot  by  interlocked  levers  from  one  side  of  tho 
machine,  and  the  controls  are  operated  from  the  front. 

Very  complete  ranges  of  certain  classes  of  tools  were 
on  view,  among  these  being  drillinfr  machines.  Messrs. 
James  Archdalo  and  Co.,  Ltd.,  of  Birmingham,  showe<l 
their  centralised  control   radial  drilling   machine,    4  ft. 
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6  in.  radius,  with  elevating  arm.  This  machine  is  of 
entirely  new  design,  embodying  patented  devices.  The 
saddle  and  sleeve  lock  are  operated  simultaneously.  The 
arm  may  be  swung  and  saddle  moved,  then  both  locked 
by  one  movement  of  the  lever.  There  are  eighteen  spindle 
speeds  (including  double  igaar),  changed  by  lever;  all 
working  levers  are  operated  from  a  central  control  posi- 
tion on  the  saddle.  By  the  automatic  stop  motion,  im- 
proved dial  type,  the  stop  is  instantly  adjusted  and  ix>si- 
tively  located.  Wifih  the  interlocking  /elevating  oontrol 
and  arm  lock,  one  lever  movement  unlocks  the  arm  clamp- 
ing bolt  and  operates  power  elevating  gear.  All  driving 
shafts  up  to  and  including  the  hori- 
zontal arm  shaft  run  at  constant  high 
speed.  It  has  been  found  by  numerous 
tests  that  this  type  of  drive  is  most 
efficient.  Four  feeds  are  engaged  by 
instantly  operated  friction  clutch.  The 
spindle  is  reversible  for  tapping.  Ball 
journals  and  thrusts  are  fitted  to  im- 
])ortant  bearings.  The  machine  is 
motor  driven,  the  power  required 
beina;  7^  h.p.  The  machine  will  drill 
to  2j  in.  in  mild  steel,  and  1  in. 
diameter  in  mild  steel  at  9.2  in.  per 
minute. 

Among  the  more  important  ex- 
hibits were  those  of  the  Birmingham 
Small  Arms  and  their  selling  agents, 
Messrs.  Burton  Griffiths  and  Co., 
Ltd.  Several  large  stands  were  occu- 
pied by  Messrs.  Alfred  Herbert  and 
Co.,  Ltd.,  and  their  associated  com- 
panies. The  Associated  British 
Machine  Tool  Makers,  Ltd.,  who  are 
represented  in  China  by  Messrs. 
Jardine,  Matheson  and  Co.,  Ltd., 
showed  a  very  complete  range  of 
machines.  These  included  liorizontal 
boring,  drilling,  tapping,  stud  insert- 
ing and  milling  machines  by  Messrs. 
Thomas    Shanks    and    Co.,  driven 

motor,  mounted  on  the  column,  and  thus  required  no 
long  driving  shaft  in  the  bed.  This  drill  slide  has  hand 
and  quick  power  raising  and  lowering  motions,  also 
six  milling  feeds  in  each  direction.  Hand  feed  .suitable 
for  surface  work  and  quick  hand  traverse  are  provided 
for  moving  the  spindle  ;  ball  thrust  washers  are  interposed 
between  the  spindle  and  the  rack  to  take  end  pressure. 
By  means  of  a  patented  selector,  all  the  various  motions  are 
centmlised  at  the  fronit  lin  a  way  ii»t  hithei^'to  accom- 
plished, and  the  attendant  can  control  the  machine  at  any 
height,  while  stops  are  provided  to  all  the  slides.  The 


Manchester,  with  many  latest  developments  in  lathes  by 
Messrs.  John  Lang  and  Sons,  Ltd.,  of  Johnstone.  Special 
attention  is  directed  to  the  30-in.  swing,  surfacing  and 
boring  lathe,  with  patent  variable  speed  headstock,  driven 
by  constant  speed  electric  motor.  This  headstock  is  fitted 
with  Langs'  patent  automatic  speed  changing  mechanism, 
whereby  the  revolutions  of  spindle  automatically  increase 
as  the  tool  travels  towards  the  centre.  By  this  means  a 
surface  can  be  finished  in  one-half  the  time  taken  on  an 
ordinary  step  cone  lathe.  Further  features  to  which 
attention  is  drawn  in  this  lathe  are  the  patent  covered 
bed,  which  prevents  cuttings  from  falling  on  the  working 


Heavy  Duty  Planing  Machine  by  C.  Redman  and  Sons,  Ltd.,  Halifax  fourjspeed' 

electrically  driven. 


by    constant  speed 


surfaces  of  the  lathe  bed,  the  four-feed  gear-box,  and  the 
large  hexagon  turret  for  carrying  6  tool  holders. 

Messrs.  Vickers,  Ltd.,  showed  one  of  their  new  broach- 
ing machines  manufactured  at  their  Erith  works.  The 
body  of  this  machine  consists  of  two  main  castings,  having 
a  fitted  joint  on  the  centre  line  of  the  screw.  Within  this 
body  runs  the  whole  of  the  gearing  immersed  in  oil,  which 
is  also  arranged  automatically  to  lubricate  the  high-speed 
bearings.  The  guide  is  of  "  U  "  section.  The  large  crown 
gear  transmitting  power  to  the  cutting  stroke  is  supported 
by  and  runs  in  a  bronzed-lined  bearing,  and  is  made  ol 
tough  close-grained  cast  iron.  The  pinions  in  mesh  with 
this,  together  with  all  the  change  gears,  are  of  steel, 
machine  cut.  The  whole  gear  train  applies  to  the  cutting 
stroke  only;  consequently  it  is  never  reversed,  but  i^  driven 
by  a  constant  speed  single  jiulley  in  one  direction.  In  all 
types  of  broaching  machines  the  return  stroke  is  always 
non-productive:  therefore,  it  is  in  this  direction  that 
economy  must  be  sought.  With  this  object  in  view,  Messrs. 
Vickers  have  introduced  patented  features  which  increase 
to  a  very  great  extent  the  productive  capacity  of  this  class 
of  machine.  This  is  effected  by  a  self-contained  unit, 
driven  by  a  separate  belt  at  the  back  of  the  machine. 
The  element  which  operatively  connects  alternatively  either 
the  cutting  or  return  stroke  is  controlled  by  a  cam  plate, 
which  also  moves  the  return  belt.  The  operation  of  this 
cam  plate  is  so  timed  that  no  collision  of  the  two  motions 
can  possibly  take  place.  Hand  control  can  be  accom- 
plished from  both  sides.  Demonstrations  were  also  given 
of  the  Vickers  (Sheffield  Works)  patent  local  surface  harden- 
ing process.  By  this  process  the  article  can  be  completely 
finish-machined,  and  the  surfaces  locally  hardened  in  a 
few  minutes,  when  the  article  is  ready  for  immediate  use. 


Double-stroke  Rivet  Heading  Machine  by  Greenwood  and 
Batley,  Ltd.,  Leeds 

exhihits  of  the  Associated  British  Machine  Tool  Makers, 
Ltd.,  also  included  improved  types  of  automatic  turret 
lathe  and  automatic  screw  machines  by  Messrs.  Thos.  White 
and  Sons,  I.itd.,  of  Paisley;  cutting-off  machine  for  steel 
bars,  with  automatic  withdrawal  of  tools,  by  Messrs.  Clifton 
and  Baird,  Tjtd.,  of  Johnstone;  duplex  boring  and  turning 
mill  and  disc  grinder,  by  Me.ssrs.  Roberts  Bros.,  of  Dukin- 
field;  single-pulley  plain  horizontal  milling  machine,  bevel 
gear  planer,  relieving  lathe,  key  seating  and  morticing 
machine,  ball-bearing  sensitive  drilling  machine,  and 
broaching    machine,    by  Messrs.    Smith  and  Coventry,  of 


JAPAN'S  COMPETITION  WITH  BRITISH 
GOODS  IN  OVERSEAS  MARKETS. 

Some  interesting  and  exact  information  under  this  head 
is  forthcoming  in  a  recent  report  by  H.M.  Commercial 
Secretary  at  Tokyo.  So  far  as  high-class  modem  machinery 
and  engineering  equipment  are  concerned  British  trade  is 
not  seriously  threatened  if  British  goods  are  forthcoming 
and  manufacturers  show  adequate  enterprise  in  exploiting 
foreign  markets.  Nevertheless,  electrical  machinery  and 
textile  machinery  are  going  out  of  Japan  in  increasing 
quantities,  the  former  chiefly  to  China  and  the  Kwantung 
Province  (through  Dairen).  Spinning  machinery  went  to 
China,  probably  for  the  Japanese  mills  in  Tsingtao  and 
Shanghai,    and   also   to   India,  where,  however,  it   is  not 
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expected  to  find  a  bale  if  British  plant  is  available. 
Japanese  textile  machinery  does  not  yet  find  favour  in  the 
domestic  industry,  and  it  is  too  much  to  expect  that  it 
w  ill  find  a  readier  market  elsewhere  if  British  machinery 
is  forthcoming.  Part  of  the  exports  also  consist  of  second- 
hand machinery. 

It  should  here  be  emphasised  that  Great  Britain's  position 
as  a  supplier  of  Japan  s  machinery  requirements  is  affected 
by  tJie  Lnited  States.  It  will  be  aftected,  too,  by  the  great 
advance  which  is  being  made  in  local  manufacture,  espe- 
cially of  electrical  machinery,  under  arrangements  VMtli 
British  and  American  concerns. 

Being  cut  ofi  from  many  som-ces  of  supply  during  the 
war,  Japanese  engineers  were  obliged  to  turn  to  home  sup- 
plies and  a  great  advance  was  made  in  local  manufacture. 
Given  a  moUel  on  which  to  work,  local  production  is  now 
of  satisfactory  quality,  especially  in  electrical  machinery, 
and  several  concerns  have  made  agreements  with  British 
and  American  concerns  whereby  the  latter  allow  their 
patents  to  be  worked  in  Japan  against  payment  of  royalty, 
rhe  General  Electric  Company  of  America  has  considerable 
interests  in  two  large  c-onceriis  in  which  their  models  ai-e 
produced  for  the  local  market.  Japanese  engineers  are  at 
all  times  greatly  dependent  on  training  and  instruction 
from  foreign  countries,  and  the  impossibility  of  getting 
assistance  of  tliis  kind  from  Europe  during  the  war  caused 
a  considerable  number  of  engineering  and  other  students 
to  take  their  training  in  America,  and  accordingly  tlia'ie 
men  will  doubtless  continue  to  prefer  the  American 
machinery  whicli  they  have  learnt  to  handle  from  the 
outset. 

Japanese  cotton  spinners  have  hitherto  modelled  their 
.system  on  British  methods  and  machinery;  Japanese  elec- 
trical practice  has  always  followed  America  and  Germany ; 
and  mining  engineering  America. 

Export  of  metals  and  metal  manufactures  show  a  strong 
tendency  to  fall  away  from  recent  prosperity.  Tungsten 
and  antimony,  which  were  shipped  to  the  United  States  of 
America  in  big  quantities  for  war  supplies,  have  decUned 
to  almost  negligible  quantities.  Copper,  taken  largely  b\ 
Great  Britain  and  France  during  the  war,  shows  a  similar 
decrease — in  fact,  there  has  been  a  considerable  import  of 
copper  during  1919  owing  to  the  high  prices  ruling  in 
Japan.  In  1917  the  exports  of  copper  were  over  120  million 
kin;  in  1919  they  were  about  32  million  kin,  valued  at 
yen  19,647,000.  The  stocks  of  copper  at  the  end  of  October, 
1919,  were  about  30  million  kin.  Iron  has  increased  con- 
siderably in  quantity,  but  decreased  heavily  in  value;  for 
example,  in  1918  the  returns  for  ingots  and  slabs  were 
U,(n(),ir}rj  kin  valued  at  yen  2,085,854.  In  1919  shipments 
were  over  23  million  kin  in  quantity  and  yen  2,fi()l,orK)  in 
value. 

The  manufacture  of  wire  rope  is  an  interesting  develop- 
ment. The  exports  of  this  article  did  not  appear  in  the? 
Official  Iteturns  until  1917,  when  over  11  million  kin,  valued 
at  yen  3,034,(KX),  woro  shipped,  over  80  per  cent,  going  lo 
Asiatic  Russia.  In  1918  exports  d<'<reased  lo  9  million  kin, 
valued  at  0^  million  yen,  due  to  the  comparativf*  disappeai'- 
ance  of  the  Siberian  demand,  although  shipments  to  India, 
Java,  and  China  increased  very  considerably.  The  figures 
for  1919,  however,  show  a  further  decline — 2,397,-3.30  kin, 
valued  at  yen  1,435,700.  It  would  thus  appear  that  the 
Japanese  manufacturer  has  not  yet  made  sufficient  progress 
to  compKjte  against  I'^iUropean  and  American  goods. 

In  chemicals  Japan  is  now  manufacturing  most  of  the 
heavy  chemicals  required  for  industrial  use,  and  in  many 
of  them  taking  her  place  as  a  competitor  in  foreign 
markets.  7'hose  which  are  not  yet  made  there  in  sufficient 
quantity  to  meet  the  domestic  demand  include  60  per  cent, 
caustic  soda,  glycerine,  salicylic  acid,  yellow  phosphorus, 
formaldehyde,  aniline  salt,  acetate  of  lime,  sulphate  of 
ammonia,  and  carbolic  acid.  Japan  is  destined  to  become 
self-supj>orting  in  most  heavy  chemicals  and  an  important 
factor  to  be  reckon cfl  with  in  foreign  marketsi. 

In  connection  with  the  establishment  of  an  agency  of 
th*>  British  Dyestuffs  Corporation  in  Japan,  it  is  note- 
"worthy  that  the  present  is  a  most  opportune  time  for  ex- 
tending business  in  dyes.  ,\mericari  goods  are  in  disfavour, 
the  Japanese  indufrtry  is  not  yet  developed,  and  the  import 
of  German  colours  is)  impractifablo  on  a  largo  .scale.  The 
Swiss  liyt-  trader  with  Japan  shows  signs  of  recovery. 


TiRowKTT,  LrN-j)i,KY  &  (''>.,  Ltd.,  the  high-speed  engine 
manufacturers,  of  Patricroft,  Manchester,  will  pay  interim 
diviflenrfe  of  4  per  cent,  factual)  on  the  ordinary  shares, 
3  per  cfnt.  factual)  on  the  preferr-nce  shares,  and  3  per 
cf-rit.  (actual)  on  account  of  arrears. 

Thk  directors  of  the  .Shanghai  Electric  (.'onstruction  Co., 
Ltd.,  recomnu-nd  an  interim  dividend  at  the  rate  of  (>  per 
cent,  per  annu/n.  less  tax. 


BOOKS. 


THE    ENGINEERING  ENQUIRY. 

Bij  Tomey  Thomynon,  A.M  .1  .Mech.E .  Bristol:  J.  W. 
Arrowsmith,  Ltd.  7s.  Gd. 
This  new  pocket  book  for  engineers  and  machinery  users 
has  been  published  in  order  to  assist  purchasing  and  selling 
engineers,  representatives,  agents,  nianagers,  contractors, 
merchants,  and  others  in  specifying  in  their  first  inquiries 
for  machinery,  the  full  information  needed  by  manufac- 
turers or  sellers  for  purposes  of  quotation,  tendering,  etc. 
The  assumption  is  made,  for  instance,  that  a  pump  is  re- 
quired. The  prospective  purchaser  turns  to  the  pump  sec- 
tion of  the  book,  where  he  is  advised  that  in  order  to  obtain 
promptly  a  "firm  "  tender  and  best  prices  he  must  specify 
in  his  inquiry  information  under  some  fifteen  separate 
items,  such  as  type  of  pump  required,  quantity  of  water  or 
liquid  to  be  pumped  per  minute  or  hour,  total  lift  and  so 
on.  The  book  is  exhaustive,  and  deals  with  inquiries  cover- 
ing the  bidk  of  Uiechanical  and  electrical  products  and 
accessories.  The  efficiency  of  such  a  work  is  easily  tested 
by  comparing  the  particulars  it  suggests  should  be  given 
with  the  particulars  sometimes  asked  for  in  certain  manu- 
facturers' catalogues.  This  test  we  have  applied,  and  in 
each  instance  the  book  has  answered  admirably.  Little 
comment  is  needed  to  indicate  the  value  of  such  a  work  in 
the  Far  East  and  in  foreign  markets  generally.  Such  cen- 
tres send  in  the  aggregate  an  immense  number  of  inquiries 
for  machinery,  and  delay  and  expense  are  often  incurred 
when  such  inquiries  give  incomplete  or  vague  particulars. 
Mr.  Thompson's  work  will  obviate  this.  It  certainly  merits 
a  very  wide  circle  of  users,  and  abroad  it  fills  a  very  real 
wjint  indeed. 

AMERICAN    CIVIL    ENGINEERS'  HANDBOOK. 

Bji  Mdiis/iclJ  Mcn  iiiKiii,  M .A  in.S.C-E.,  Editor-in-Cliief. 
New  York  :  John  Wiley  &  Sons,  Inc.  London  :  Chap- 
man &  Hall,  Ltd.  33s.  net. 
Thi.s  work,  which  is  well  known  amongst  engineers,  has 
now  reached  its  fourth  edition.  It  was  first  published  as 
a  pocket-book  in  1910,  but  the  present  edition  has  been  so 
much  enlarged  that  the  volume  is  now  properly  termed  a 
handbook.  Mr.  Merriman  has  received  the  assistance  of 
eighteen  associate  editors,  and  more  than  ever  before  the 
work  has  become  a  valuable  and  authoritative  book  of  re- 
ference to  all  engaged  in  civil  engineering.  Although  prac- 
tical throughout  the  work  has  l)een  prepared  on  a  high 
plane,  and  the  read<!r  is  supposed  to  have  a  good  know- 
ledge of  elementary  mathematics,  in  all  sections  the  matter 
has  been  condensed,  so  that  the  greatest  amount  may  be 
put  into  the  assigned  space,  and  at  the  same  time  be 
clearly  represented.  Each  associate  editor  is  responsible  foi' 
the  subject  matter  of  his  section.  The  sections  inchule 
Mathematical  Tables,  by  M.  Merriman;  Surveying,  Geo- 
desy and  Railroad  Location,  by  Professor  Charles  B.  Breed  ; 
Steam  Railroads,  by  Professor  Fred.  .\sa  Barnes;  Electric 
Railroads,  by  Wm.".A.  Delmar,  M  ..Vm.I.E.E.  ;  Materials  of 
Construction,  by  Piofessor  Herbert  F.  Moore;  Plain  and 
Reinforc(!d  Concreter,  by  Frederick  JO.  Tiuneaure;  Masonry, 
Foundations,  and  Earthwork,  by  Professor  Ira  O.  Baker; 
Mascmry  and  Timber  Structures,  by  Walter  J.  Douglas, 
M.Am.S.'C.E. ;  Steel  Structures,  by  Professor  Frank  H. 
Constant;  Hydraulics,  Pumping  and  Water  Power,  by 
Professor  Gardner  S.  Williams;  Water  Supply,  Sewerage 
and  Irrigation,  by  Allen  Hazen,  M.Am.S.CJ.E.  ;  Dams, 
Aqueducts,  Canals,  Shafts  and  Tunnels,  by  Silas  H.  Wood- 
ard,  M..\in.S,('.  10.  ;  Matheniati<-s  and  Mechanics,  by 
l'rof(!ssor  E.  R.  Maurer;  Physics,  Meteorology,  Weights 
and  Measures,  by  Ijouis  A.  Fischer;  Steam  and  Electric 
Engineering,  by  Professor  Geo.  A.  Goodenough  and  F. 
.Malcolm  Farmer;  Higiiway  Engineering,  by  Professor  A. 
H.  Blanchard;  Harbour  and  River  Works,  by  Fred.  R. 
Harris;  and  Irrigation  and  Drainage,  by  I'rofessor  Horace 
W.  King.  This  is  a  new  section  to  the  fourth  edition.  All 
other  sections  have  been  revised  and  brought  to  date, 
being  in  some  eases  re-written  and  much  enlarged.  The 
work  is  well  divided  and  ari-anged,  for  which  task  the 
editor-in-chief  has  Ix^en  r(!sj)onsible,  and  the  great  value  of 
the  volume  is  rendered  easily  available  by  an  exhaustive 
index  compiled  by  Clinton  L.  IJogert,  A.M.Am.S.C.E.  The 
volume  consists  of  vf^ry  nearly  •2,fKlO  pages,  the  pages  me.i- 
suring  i  in.  by  fij  in.,  and  the  composition,  printing  and 
binding  are  admirabl(\ 

STRENGTH    OF  MATERIALS. 

Hi/  Jolin  I'dul  Ktillramp,  M.A.S.M.K.  New  York:  John 
Wiley  k  Sons,  Inc.  London  :  Chapman  &  Hall,  Titd. 
7h.  O'd.  net. 

This  is  a  text  book  for  techniciii  and  industrial  schools, 
find  it  well  merits  a  high  placf  in  I  he  rather  largo  volume 
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of  literature  available  in  the  branch  of  engineering  of 
■which  it  treats.  The  work  is  the  result  of  over  twelve 
years'  experience  in  teaching  the  subject  of  strength  of 
materials  to  students,  and  tlie  clear  and  practical  manner 
in  which  the  autlior  handb-s  his  subject  is  evidence  of  this. 
'J'he  book  contains  a  minimum  of  matliematics,  and  funchi- 
mcntal  <uid  underlying  ])rincipics  are  applied  by  the  intro- 
duction of  cxami)lcs  worked  out  in  detail.  The  littl(\ 
volume  should  prove  of  great  help  on  both  mechanical  and 
structural  work.  Chapter  1  i.s  of  an  inti oductory  nature, 
dealing  with  conditions  of  equilibrium,  and  this  is  foljowecl 
by  arti(!les  on  simple  stresses.  One  of  the  Tnf>st  valuable 
chapters  for  the  student  deals  with  materials  of  <'onstruc- 
tion  and  modern  m(>thods  for  their  production.  The 
theory,  design  and  defoi  niation  of  beams  is  treated  at  sonio 
lengtli,  followed  by  chapt(>rs  on  shafting,  columns  and 
riveted  joints.  (Questions  of  <toml)ined  stresses  and  resiliimce 
are  (^x|)hiitied  in  a  separate  <'bapter,  with  articles  on  flex- 
ture  and  t(>nsion,  str(>RRes  in  machine  frames,  modulus  of 
resilienc(\  formuliP  for  elastic  resilience,  and  stresses  due 
to  temperature.  Th(>  last  chapter  deals  with  reinforced 
concrete  <()nstruction .  In  all  sections  of  the  Avork  compli- 
cations <ire  avoided,  and  the  book  has  a  large  fi<'ld  of  use- 
fulness if  read  in  <'onjunction  with  or  as  a  ])reliminary  to 
the  study  of  higher  works  on  applied  mechanics. 


MODERN   ENGINEERING  PRACTICE. 

ON    THE    SELECTION    OF  STOKERS. 

Some  useful  advice  on  the  selection  of  stokers  was  recenth 
sulnnitted  to  a  meeting  of  the  Assam  branch  of  the  Junior 
lnstituti(m  of  Engineers.  When  the  time  comes  to  make 
up  one's  estal)lishment  of  .stokers,  do  not  judge  a  man's 
abilities  or  service  hy  his  en(>rgy  during  the  act  of  replenish- 
ing his  fires;  just  Jiote  his  method  of  applying  the  fuel, 
register  for  a  few  hours  the  variations  in  his  boiler  steam 
I)i'essure  or  his  firing  machine  temperature,  and  the  Amount 
of  fuel  the  fire  i.s  consuming;  also  note  the  condition  of  the 
<liscbarge  of  waste  gas  at  the  chimney.  Firing  a  furnace  is 
not  an  unskilled  labourer  s  work.  So,  when  selecting  fire- 
men, pii'k  out  good  men,  possessing  more  than  the  usual 
intelligence,  give  them  a  suitable  wage,  and  endeavour  to 
give  tliem  a  rudimentary  schooling  on  the  subject,  and 
where  possible  show  them  one  or  two  minor  experiments: 


and  if  you  discover  a  man  with  a  special  aptitude  for  the 
work,  teach  him  individually  all  you  can,  and  then  leiter 
put  him  in  charge  of  two,  three,  four,  or  five  furnaces, 
where  you  will  find  that  he  will  coach  others  of  his  work- 
mates in  half  the  time  you  yourself  couUl  do  it.  Another 
j)oint  for  summing  up  a  stoker's  abilities  is  to  examine  his 
slices;  where  one  finals  th«t  a  man's  slice  is  Ix'ing  (piickly 
burned  away  one  may  fairly  surc^ly  surmi.se  that  tlu!  tool  is 
really  Ix'iiig  put  to  the  proper  use.  "Whei-c  long  hours  in 
the  factory  are  usual,  endeavour  to  put  your  firemen  on 
watches  of  four  hours'  work  and  eight  hours  off.  Teach 
them  above  all  that  cleanliness  is  all  imjH)rtant  with  n'gard 
to  the  fluos  of  their  respective  machines.  Do  not  let  your 
men  damp  their  ashes  near  the  asli])it,  for  in  doing  this 
sulphur  <lioxido  is  generated,  land,  being  carried  through 
the  fire-bars,  immediately  smothers  the  fire. 

LUBRICATION    IN     DIESEL    ENGINE  OPERATION. 

Supplies  of  fresh  lubricant,  when  being  storcxl,  must  under 
no  circumstances  bo  put  into  vessels  which  have  pr<'viously 
held  fu(>l  oil,  new  must  the  oil  he  passed  through  fuel  oil 
hose  without  most  cai'eful  cleansing.  The  filters  must  also 
be  closely  watched,  and  if  th(!se  commence  to  show  very  fine 
bkick  <leposits  from  the  lubricant,  a  clos<>  survey  is  recom- 
mended, aiul  it  is  important  to  make  sure  that  no  burnt  oil 
deposits  from  pistons  are  passing  the  gland  distance-piece 
or  stufling-box  into  the  lubrication  system  of  the  crank 
chamber.  A  sudden  and  ahnormal  rise  of  pressure  in  the 
lubrication  system  .  requires  instiint  attention,  as  if  it  is 
Mot  the  outcome  of  fresh  oil  additions,  or  a  fall  in  the  tem- 
perature of  the  engine-room,  the  forced  lubrication  pump 
Atc-ing  in  good  order  and  no  obstruction  in  the  supply  system, 
an  examination  of  the  filtersi  is  necessary.  I'robably  water 
has  gained  Access  to  the  system,  and  it  must  l)e  got  out  as 
soon  as  possible.  Where  the  water  is  fresh  or  pure,  the  oil 
containing  it  &h<nild  be  drawn  off  and  the  water  settled  out 
by  heating.  Sometimes  annoying  leak.q  occur  from  the 
water-cooled  exhaust  valves  or  cages,  and  the  water  finds  its 
way  into  the  oil  sy.stem.  Trouble  also  arises  from  leakage 
of  water  at  the  point  where  the  oil  passes  to  the  pistons 
through  the  jacket,  altliough  such  cases  lare  not  frequent. 
Where  the  pistons  also  are  water-cooled,  a  close  look-out 
should  be  koi)t  for  leakage  of  water,  and  where  the  pistons 
aio  oil-cooled  intenially  the  oil  selected  should  be  of  higa 
quality.    Care  should  also  be  exercised  when  dismantling 
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the  valves,  cylinder  covers,  and,  when  the  water  connections 
are  broken,  to  ensure  that  water  is  excluded  from  the  lubri- 
cation system.  Should  there  be  a  considerable  fall  of  pres- 
sure, frequent  examinations  of  the  lubricants  from  tlie 
filters  should  be  made,  and  if  it  is  certain  the  pumps  ai« 
in  order,  m;ike  sure  by  observation  and  smell  tlint  no  fuel 
oil  has  found  its  way  to  the  crank-case  or  has  passp<l  th.- 
pistons  unburnt,  particularly  after  a  cylinder  has  been 
sluggish  or  combustion  not  s«itisfactory.  Close  observation 
should  be  k<'pt  of  the  daily  supply  tank  when  very  heavy 
fuel  oils  are  mise<l  with  lighter  oils,  and  the  mixture 
should  be  uniform,  otherwise  the  engine-running  is  affectcnl. 
Needless  to  say,  a  sharp  look-out  for  water  in  the  fuel  oil 
is  highlv  essential.  Attention  to  the  uniform  cooling  of 
exhaust  valves  and  cages  and  water  jackets  and  pistons  is 
also  a  factor  that  makes  for  g<H)d  running.  Temperatures 
between  120  degs.,  F.  an<l  KiO  degs.  F.  are  generally  tlie 
best  both  for  thermal  efficiency  and  for  long  life  of  woriving 
parts. 

TESTING    STEEL  PRODUCTS. 

A  simple  explanation  of  the  Shore  Schlero.scope  test  for 
measuring  the  surface  hardness  of  steel,  as  opposed  to  the 
Bi'inell  test,  which  determines  the  general  hardness,  is  fur- 
nished by  ^fe.ssrs.  Edgar  Allen  and  Co.  in  their  Hdf/ar 
Allen  \'eir.%.  The  instrument  itself  consists  of  an  ingenious 
contrivance  for  the  dropping  of  a  small  standard  hammer, 
fitted  with  a  sapphire  point,  on  to  the  surface  of  the  test- 
piece  from  a  standard  height.  The  hammer  rebounds,  of 
course,  to  a  certain  height  after  striking  the  surface,  an<l 
this  height  gives  a  measure  of  surface  hardness.  Tlie 
measurement  will  vary  with  the  thickness  of  the  metal 
tested,  and  will  bo  higher  when  the  test  is  aj)j)lied  to  a 
casting  just  al)ove  a  blowhole  than  when  a[)plied  to  sound 
parts.  The  SchleroscojK?  in  reality  only  measures  the 
"  springiness  "  of  the  surface,  and  therefore,  if  a])])lie<l  to 
a  surface  where  "  springing  "  is  likely  to  occur,  it  may 
give  an  erroneous  reading.  This  point  should  be  wat<he(l. 
Best  results  are  obtained  when  the  test  is  made  at  the  same 
point  on  parts  of  the  same  sha[)e.  The  test  has  the  further 
advantage  of  lieing  spec<!ily  rarrie<l  out. 

CORROSION    OF    CONDENSER  TUBES. 

The  general  prol)lem  of  corrosion  of  condenser  tul)es  mny 
be  conveniently  regardful  from  four  different  standjjoints  :— • 
(1)  The  arrest  or  prevention  of  corrosion  in  condensers  as 
at  present  constructed.      (2)  The   treatment   of  tubes  of 


accepted  composition.  (3)  The  general  design  of  con- 
densers. (4)  The  utilisation  of  more  suitable  alloys  than 
those  at  present  in  use.  The  provision  of  steel  protectoi 
plates  and  cast-iron  water-ends  has  proved  satisfactory  in 
checking  the  rate  of  deterioration,  provided  that  goo<l  con- 
nections are  ..secured,  but  at  the  same  time  considerable 
wear  of  the  cast-iron  ends  takes  place,  and  this  wear,  if 
excessive,  is  an  undesirable  feature.  The  jiresent  marine 
practice  is  to  make  the  tubes  and  tube  plates  of  as  neai'ly 
the  same  composition  as  is  practicable  and  to  sec'ure  ste(>l 
slabs  direct  to  the  tube  plates,  but  from  the  foregoing 
renivarks  it  cannot  be  said  that  this  practice  is  entirely 
effective.  The  Cumljerland.  jnocess  has  been  fitted  in  cer- 
tain vessels,  but  experience  gained  has  not  been  suHici<'nt  to 
aHow  of  any  reliable  conclusions  being  drawn,  ^\'ith  regar<l 
to  the  treatment  of  working  tubes,  the  ISritish  Admiralty 
(acting  on  a  well-known  and  successful  priiu  tice  of  coating 
corroded  copper  pipes  with  a  film  of  pitch  and  marine  glue) 
have  cxperimente(l  with  resistant  varnishes.  pjXjierience 
has  been  confined  to  two  vessels.  In  one  case  the  ti'eatment 
was  a  failure,  l)ut  it  is  understood  that  in  the  other  case 
general  corrosion,  which  formerly  residted  in  comparatively 
frequent  failur<'s,  has  hcon  (>ntirely  arrested.  The  ])ro- 
tective  value  of  an  oxide  film  is  being  tested.  Tn  regard  to 
the  elimination  of  failui'cs  caused  by  surface  defects,  e.g., 
spills,  a  vessel  has  been  fitted  with  compound  tubes  ma<Ie 
on  the  lines  suggested  by  Sir  Charles  Parsons,  but  here 
again  it  has  not  yet  been  jiossible  to  obtain  any  conclusive 
results.  The  general  design  of  condensers  has  been  found 
to  be  closcdy  connected  with  tube  defects,  or,  rather,  with 
the  acceleration  of  deterioration,  and  in  particular  in 
regard  to  certain  designs  where  the  whole  of  the  tubes  are 
not  drowned.  Fxi)erienco  to  date  has  shown  that  the 
tubes  ma<le  to  .\dmiralty  specification  have  jiroved  the  most 
satisfactoi'y  unik'r  the  varying  conditions  imposed  by  naval 
s(>rvice.  These  ])articulars  .summarise  the  evidence  recently 
place^l  l)(>fore  the  Institute  of  ^Totals  by  Fngineer-Tjieut.- 
Commander  O.  M.  Allen,  R.N.  They  trcxit  of  an  important 
matter,  as  cond(>ns(^r  <lefects  have  become  of  paramount 
im]iortance  in  view  of  the  fensitiveiiess  of  th<>  jiresent  type 
of  water-tube  boiler  to  llie  quality  of  feed  supjilicHl. 

OIL    FUEL  ATOMISERS. 

Manufacturers  of  eipii[)nient  for  utilising  oil  fuel  offer 
the  following  suggestions  for  the  selection  of  atomising 
burners  : — The  burner  must  not  carbonise.    A  burner  that 


DAVID  BROWN,  Junr 

62,  Robertson  Street,  GLASGOW. 


Acids:  Acetic 

Caustic  Potash 

Naphthas 

Oils:  Whale 

Benzoic 

Caustic  Soda 

Naphthalenes 

Paints 

CarboUc 

Coal  Tar 

Oils:  Anthracene 

Pitches 

Cresylic 

Copper,  Acetate 

Blastfurnace 

Red  Lead 

Hydrochloric 

Copper,  Iodide 

Creosote 

Resins 

Sulphuric 

Copper,  Nitrate 

Coal  Tar  Creosote 

Soaps  (hard  and  soft) 

Alum 

Copper,  Sulphate 

Essential 

Sulphate  of  Ammonia 

Alum  Sulphate 

Cresols 

Fuel 

Sulphate  of  Alumina 

Ammonia  (Uquor  and 

Dry  Felt  Fibre 

Fusel 

Tar 

refined) 

Glucose 

Fish 

Terneplates 

Asphalt 

Glycerine 

Gas 

Tinplates 

Basic  Slat; 

Hair  (Manufactured) 

Green 

Toluol 

Benzol 

Lubricatini?  Greases 

Lubricating 

Varnishes 

Bricks  (Fireclay  and 

Molasses 

Paraffin 

Waxes 

Silica) 

1     Motor  Spirit 

Petroleum 

FUEL    OILS    FOR    ALL  PURPOSES 


TERMS  OF  PAYMENT  ARRANGED  TO  MEET  BUYERS'  CONVENIENCE. 

Telegraphic  and  Cable  Address:  "OLYMPIC.  GLASGOW." 
Codes:  ABC.  5th   and  l^rivate. 
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tarbonises  should  be  scrapj^ed  at  once,  as  it  is  not  ■depend- 
able, is  wasteful  of  oil,  and  requiresi  a  great  deal  of  care 
and  attention.  The  oil  and  steam  orihces  should  be  inde- 
pendent of  each  other,  so  that  excessive  oil  pressure  is  not 
required,  and  in  order  that  no  cutting  efiect  is  produced 
when  burning  oil  containing  residuum  or  sand.  The  burner 
should  be  so  constructed  and  filled  that  it  will  produce  a 
flame  of  sufficient  length  and  width  to  fill  the  combustioa 
chamber  of  the  furnace  or  firebox  of  boiler.  The  oil  orifice 
should  be  large  enough  to  permit  free  exit  of  heavy  oils  and 
tars  therefrom,  vind  the  atomiser  opening  should  be  as  small 
as  possible. 


The  gross  value  of  the  estate  of  tho  late  Mr.  Henry 
Greenwood,  of    Greenwood    and   Eatley,    Ltd.,    Leeds,  is 

Mr.  \V.  Clark,  director  of  tho  firm  of  Vickors,  Ltd.,  has 
been  elected  new  Master  of  the  Cutlers'  Company,  SJiefiield. 

Mr.  J.  Hamilton  has  resigned  from  the  board  of  directors 
of  the  Fairfield  Shipbuilding  and  Engineering  Co.,  Ltd. 


TRADE  NOTES. 


PERSONALIA. 


We  regret  to  announce  the  death  of  Sir  William  Mather, 
in  his  8yrd  y"ear.  He  was  educated  in  Germany,  and  on 
completing  iiis  educational  course  onteredi  the  Sal  ford 
Iron  Works,  owned  by  his  fatfier  in  conjunction  with  Mr. 
Piatt.  At  the  age  of  24  he  was  taken  into  partnership, 
and  before  he  was  thirty-three  he  had  the  management  of 
a  business  that  was  to  expand  rapidly  under  his  control. 
In  1877  he  became  the  sole  proprietor,  on  the  retirement  of 
the  elder  partners.  In  1892  the  firm  of  Mather  and  Piatt 
was  converted  into  a  limited  company,  with  Sir  William 
as  chairman,  and  in  1899  it  was  reconstructed  to  permit 
of  amalgamation  with  Dowson,  Taylor  and  Co.,  Ltd.  In 
1893  he  established  the  eight-hour  days  throughout  his 
works,  well  in  advance  of  other  manufacturers.  He  was 
a  member  of  the  In.stitution  of  Civil  Engineers,  the  Insti- 
tution of  Mechanical  Engineers,  and  the  Iron  and  Stoel 
Institute.  Sir  William  was  created  a  Knight  in  1902  and 
a  Privy  Councillor  in  1910. 

The  death  has  occurred  in  Glasgow  of  Major  D.  T.  Jen- 
kins, V.D.,  who  since  1915  had  been  manager  of  the  Glas- 
gow Iron  and  'Steel  Company's  works  at  Wishaw.  Aged 
C2  years,  Major  Jenkins  was  a  son  of  the  late  Mr.  T. 
Jenkins,  J. P.,  Dcwlais,  and  for  over  a  quarter  of  a  century 
prior  to  his  departure  for  Wishaw  he  was  head  of  the  steel 
department  at  Messrs.  Guest,  Keen  &  Nettlofold's  works 
in  Dowlais. 

Mr.  J.  Taylor,  senior  partner  of  Messrs.  John  Taylor 
and  Sons,  the  mining  engineers,  chairman  and  director  of 
a  number  of  mining  and  other  companies,  left  £19,340. 


The  directors  of  Palmers  Shipbuilding  and  Iron  Co.,  Ltd., 
announce: — Profit,  £317,180;  less  debentures  and  loan  in- 
terest, £92,161:  brought  forward,  £22,876;  interim  pre- 
ference and  ordinary  dividend,  5  per  cent.,  £2,500;  sinking 
fund  for  1908  5  per  cent,  debenture  stock,  £6,000;  further 
preference  and  ordinary  dividend,  7^  per  cent.,  making 
12^  per  cent,  for  year,  £78,750;  dividend  on  new  shares, 
7i  per  cent,  for  half-year,  £30,340;  reserve  against  invest- 
ments, £50,000;  carried  forward,  £30,306. 

The  accounts  of  the  Pearson  and  Knowles  Coal  and  Iron 
Co.,  Ltd.,  show  an  available  balance  of  £329,916,  disposed 
of  as  follows : — Interim  ordinary  dividend,  5  per  cent., 
free  of  tax;  final  dividends,  3  per  cent,  on  first  preference, 
3|-  per  cent,  on  second  jjreference,  less  tax,  and  5  per  cent, 
on  ordinary,  free  of  tax,  making  total  distribution  £132,615 
for  year;  reserve  fund,  £96,000;  carried  forward,  £101,300. 

Sheepbridge  Coal  and  Iron  Co.,  Ltd.,  announce  a  profit 
of  £184,039;  brought  forward,  £33,374;  interim  dividend 
paid,  £33,463;  disposal,  £l«3,950;  final  dividend,  7|  per 
cent.,  making  10  per  cent,  for  year,  free  of  tax,  £100,399 ; 
reserve  fund,  £.50,000;  carried  forward,  £33,561. 

Partington  Steel  and  Iron  Co.,  Ltd.,  show  ; — Profit, 
£171,691;  brought  forward,  £10,737;  disposable  balance, 
£182,429;  ordinary  dividend,  10  per  cent,  for  year;  re- 
serve, £100,000;  carried  forward,  £26,429. 

The  accounts  of  Stothert  and  Pitt,  Ltd.,  of  Bath,  show 
profit,  £34,092;  available,  £28,630:  further  ordinary  divi- 
dend, 7^-  per  cent.,  free  of  tax,  making  12i  per  cent.,  free 
of  tax,  for  year. 

Dobson  and  Barlow,  Ltd.,  the  textile  machinists  ot 
Accrington,  show  a  profit  in  their  accounts  of  £91,252; 
final  dividend,  10  per  cent.,  making  15  per  cent,  for  year; 
reserve,  £30,000. 

P.  and  W.  Maclellan,  Ltd.,  of  Glasgow,  announce  an 
ordinary  dividend  of  14s.  per  share,  less  tax. 


For  the  Plantation,  Mine  or  Works 


Small  B.E.V.  Loco  Drawing  Train  in  Excavation 
Tunnel  for  City  of  Bradford  new  main  drainage 
scheme. 


The  Electric  Loco  shown  will  haul  or 
push  loads  up  to  10  tons  on  any  gauge 
track  19  in.  to  Standard  4  ft.  8|  in. 
Simple,  safe  and  cheap  to  use.  A  boy 
can  drive  it.  Apply  the  brake  the  Loco 
stops,  and  cannot  be  started  again  till  the 
brake  is  released.  Built  of  Steel  and  Iron 
the  Loco  is  indestructible. 

We  also  Manufacture  several 
types  of  ELECTRIC  TRUCKS. 


BRITISH  ELECTRIC  VEHICLES,  LTD., 

Sales  Dept.  : 

126-128,  Hamilton  House,  Bishopsgate,  London,  E.C.2 

Facfor3'— CHURCHTOWN  WORKS,  SOUTHPORT,  ENGLAND. 
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GLENIFFER 

{As  supplied  to  the  British  Admiralty) 

MARINE  &  STATIONARY  MOTORS 


THE  SIMPLEST  ENGINE  MADE. 


FUELS  :    Petrol,    Paraffin,    Naphtha,  or 
Alcohol. 

SIMPLICITY,  ACCESSIBILITY.  AND 
RELIABILITY 

are   the  special   features  on   which  these 
Engines  have  won  their  fame. 

They  can  be  worked  successfully  by  anyone 
without  the  slightest  mechanical  knowledge 

RANGE  OF  MODELS :  10  TO  75  B.H.P. 


GLENIFFER   MOTORS,  LTD., 


Telegrams:  "  Glengine,  Glasgow." 


ANNIESLAND,  GLASGOW. 


OIL  MILL  SPECIALISTS. 


Complete  Plants 

of  every  description  for  Copra,  Castor, 
Soya,  Rubber  Seed,  Cotton  Seed,  and 
all  kinds  of  Seeds  or  Nuts. 


Chemical 
Extraction  Plants 

for  Oil  Seeds,  Cakes,  &c. 


Refining  and 
Deodorising  Plants. 


Baling  Presses 

of  every  description. 


Mineral  Oil  Plants. 


CALEDONIA    OIL  MILL. 


Sugar  Machinery. 


A.   F.  CRAIG  £r»  CO..  LTD 

Engineers   and  Boiler  Makers, 


T«l««ri«n.  :  ••CRAIG.  PAISLEY.*^ 


Codea  uaed  :  McNeil'i  Minintr  and  General.    A.B.C.— Sth  Edition. 
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PRESCOT 

PAPER  PINIONS 


BRITISH  INSULATED  &  HELSBY  CABLES. 

ELECTRICAL    CABLE    MAKERS    AND    ENGINEERS,  LTD. 

Works      -      .      -      .      PRESCOT  and  HELSBY. 


EASTERN  AGENCIES: 

MALAY  PENINSULA,  BRITISH  BORNEO,  1       ..  UNITED    ENGINEERS.    Ltd.,   Electrical  Department, 
SIAM  and  COCHIN  CHINA         .1  5,  Battery  Road,  SINGAPORE. 

HONG  KONG  and  SOUTHERN  CHINA    SHEWAN,  TOMES  &  Co.,  HONG  KONG.   P.O.  Box  131  B. 

SHANGHAI  and  NORTHERN  CHINA    SCOTT,  HARDING  &  Co..  SHANGHAI.    P.O.  Box  120 
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RICE  MILLS 


for  ALL  OUTPUTS 


HULLERS. 

SEPARATORS. 
CONES. 

POLISHERS. 
SCREENS. 

GLAZERS. 
ELEVATORS 

AND 

CONVEYORS. 

ETC.  ETC. 


for  ALL  COUNTRIES. 


ENGINES. 

PUMPS. 
BOILERS. 

CHIMNEYS. 
SHAFTING. 

BELTING. 
STORES. 

ETC.  ETC. 


DOUGLAS  &  GRANT,  Ltd.,  Kirkcaldy,  Scotland. 

CABLt  ADDRESS   F  OR  H  E  AD  O  FFICE  :    "DOUGLAS,  KIRKCALDY." 

ALSO  AT 

Ban  Mai,      75,  Merchant  St.,     P.O.Box  14,    DOUGLAS  &  GRANT  et  Cie,    DOUGLAS  &  GRANT  et  Cie, 
BANGKOK,      RANGOON.      Tflumboo Chetty  St.,     40  &  41 ,  Quai  de  Belgique,         HAIPHONG,  TONKIN, 
SIAM.  BURMA.  MADRAS.  .SAIGON.  INDO-CHINA.  INDO-CHINA. 

AND  REPRESENTED  BY 

REPRESENTATION  FOR  BRITISH  MANUFACTURERS,  LTD.,  Shanghai  and  Hankow,  CHINA. 
Messrs.  DODVVELL  &  CO.,  Ltd.,  HONGKONG. 


Oil  Mill  Installations. 


We  specialise  in  the  manofactore 
of  the  most  modern  machines 
fcr  treating  every  known  Oil- 
yielding  Seed,  and  shall  te  glad 
to  quote  either  for  Single  Ma- 
chines or  for  Complete  Plants, 
and  to  give  foil  information  as 
to  output  obtainable.  Our  Plant 
is  largely  used  all  the  world  over. 


Self-contained  Anglo-American  Oil  Mill.    To  crush  and  press  Linseed, 
Cotton  Seed,  Rape,  Sunflower,  Mustard  and  similar  seeds. 


GREENWOOD  &  BATLEY,  Ltd. 


LEEDS 


Codes—A  1.  ABO  (4th  and  ntU  K  litiona), 

Licber'H,  Western  Union  iOiigiiiooring  and  Bentley'i 
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THE 


North  Eastern  Marine 


 Engineering  Co.,  Ltd. 

WALLSEND-on-TYNE   (Head    Office)  and    at     :     SUNDERLAND,  ENGLAND. 

Telegrams.  "NEWS,  WALLSEND."  "NEWS.  SUNDERLAND." 


I^ESIGNERS,  Builders,  and  Repairers  of  Reciprocating  and  Turbine  Engines  and  Boilers 
for  all  classes  of  vessels.    Manufacturers  of  Engine  Room  Auxiliary  Machinery. 

I^PECIAL  facilities  for  the  manufacture  of  Superheaters  for  Marine  Boilers,  Propeller 
Shafts  and  Forgings  in  rough  or  finished  state. 

|RON  and  Brass  Castings  of  all  kinds  and  compositions  undertaken. 

■yHE   Foundries   are   scientifically    controlled   by  Firm's    Metallurgical  Laboratory. 

ENGINES  AND  BOILERS  OR  COMPLETE  SETS  OF  MACHINERY  BUILT  FOR  EXPORT. 
FITTING  OUT  SUPERVISED  IF  REQUIRED 


London  Office  Liverpool  Office: 

22,  Billiter  Street,  London,  E.G.3  529,  Tower  Building,  Water  Street. 

Telegrams:  "NEMERIO,  FEN,  LONDON."  Telegrams:  'SKILFUL,  LIVERPOOL." 


Ss;"T|C|  nilin  CRUDE  OIL-*^^-*^* 
riLLUIlin  irAVnT  ENGINES 

USES  S&ME  OILS  AS  DIESEL  ENGINES,    ^^^■■^^  •^'^'^c^xe 
NO  WATER  INJECTION.  .^^^^^^  fbee. 


From  Photo  of  80.B.H,P.  FIELDING  Patent  Semi-Diesel  CRUDE  OIL  ENGINE 


FIELDING  &  PLAH,  ltd 


GLOUCESTER, 
ENGLAND. 


Contractors  to  the  British  and  Foreign  Governments, 
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Watertight  Submerged    Sluices;  Rotterdam 
Waterworks  (adjoining  the  River  Rhine).  Soan 
of  each  gate  2u  ft.    Depth  of  each  gate  3  ft. 
3in.    Lift  3  ft.  3  in 


"STONEY "  CONTROL  SLUICES 

WITH   STOKES'   PATENT  IMPROVEMENTS. 

The  "Free-Roller''  or  "Stoney  Sluice  "  is  absolutely  simple  and 
reliable,  the  cost  of  upkeep  is  exceedingly  small,  and  it  will 
operate  with  certainty,  whenever  required,  against  any  head  for 
which  it  is  designed.  It  can  be  so  protected  as  to  ensure 
successful  operation  under  ice  conditions,  in  cold  situations. 
By  its  use  the  regime  of  a  river  can,  in  times  of  flood,  be 
restored  in  a  few  minutes. 

Over  1,000 

SLUICES  ALREADY  INSTALLED. 


The 


STONE Y"  SLUICE  is  In  successful  operation  in 
most  parts  of  the  world. 


Bassano  Dam,  Alberta.  Canada.  24  Main  Sluices 
11  ft.  deep.  Span  27  ft.  Lift  14  ft.  And  5  Canal 
Head  Sluices  14  ft.  deep.    Span  20  ft.    Lift  12  ft. 


Specialists  in  WATER  CONTROLLING  APPARATUS 
as  applied  to  Waterworks,  Irrigation,  Tidal  Rivers, 
Water  Power  Installations,  Navigation,  Drainage. 


Sole  Makers  . 


RANSOMES  &  RAPIER,  LIMITED 

Dept.  T., 

32,  VICTORIA  STREET,  LONDON,  S.W. 


Cable  Address    "SLUICE,  LONDON. 


Code:  A. B.C.,  5th  Edition 


Jardine^  Matheson  &  Co.^ 


CHINA. 


LIMITED. 


Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 


lllllllllllllllllllllllllllllllllllllllllllllllllllllllll! 


Government  Contrscctors. 

Purchasing  Agents  for  The  British  and  Chinese 
Corporation,  Ltd.  The  Chinese  Central  Railways,  Ltd. 

Suppliers  of  all  classes  of  Machinery,  Cotton  Mills,  Weaving 
PI  ants,  Electric  Power  Stations,  Railway  Material,  &c.,  &c. 

SOLE  AGENTS  IN  HONGKONG  AND  CHINA  FOR— 


Edgar  Allen  &  Co.,  Ltd. 

Associat-d  British  Machine  Tool  Makert,  Ltd. 
W.  &  T.  Avery,  Ltd. 
W.  J.  Bates  &  Co.,  Ltd. 
Brooks  &  Doxey,  Ltd. 

Bells  United  Asbestos  Company,  Limited 

(Shanghai  and  North  China). 
Chubb  &  Sons  Lock  &  Safe  Company,  Ltd. 

'Shanghai  and  North  China). 
Cook  &  Co. 

Hugh  Kershaw  &  Co  ,  Ltd. 
Horsfall  &  Bickham,  Ltd. 
Imperial  Light,  Ltd. 

Westinghouse 


Linotype  &  Machinery,  Ltd. 
Henry  Livesey,  Ltd. 
Marshall,  Sons  &  Co.,  Ltd. 
Meredith  Jones  &  Sons. 
Merryweather  &  Sons,  Ltd. 
Pulsometer  Engineering  Co.,  Ltd. 
Railway  Signal  Co.,  Ltd. 
F.  R.  Rand  &  Co.,  Ltd. 
Wm.  Simons  Sc.  Co.,  Ltd. 
T.  &  W.  Smith,  Ltd. 
J.  Stone  &  Co.,  Ltd. 
Alfred  R.  Tattersall  &  Co. 
Wilson  Erothers,  Bobbin  Co.,  Ltd. 
Brake  Co.,  Ltd, 


4llllllllllllllllllllllllllllll||||||||||||||||||||||||||||||||||||ll||||||||||||||||||||||||||||||||^ 

LONDON   REPRESENTATIVES : 
Messrs.  MATHESON  &  CO..  Ltd.,  3.  Lombard  Street,  LONDON,  E.G. 
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FAIRFIELD  FOUNDRIES.  FAIRFIELD. 
MANCHESTER.  S.E. 


Glyco  Metal  Co.  Ltd. 

—  Chief  Offices  :   

8  &  9,  South  Parade 
MANCHESTER 

TeUgrami :  "  GLYlO.  MANCHESTER." 

A.B.C.  Codes.  4th  &  5lh  Edition. 

and  MARCONI  CODE. 


/^^niV  yiT^^^^  9  9  CoPP"  and  Nickel  Hardened  Anti-Friction 

GLYCO    BEARING  METALS 


Scientifically  Alloyed.    Every  Ingot  Alike. 
Always  the  same  Good  Quality. 

"  GLYCO-MAGNOLIA"  a  superior  White  Metal  for 
(Spec.  G.  9"8)    Bearings  up  to  200  lbs  Pressure,  and  especially 

for  SHAFTING,  PEDESTALS,  OIL  RING. 

TRAM   CAR  and  SUGAR  MACHINERY 

BEARINGS. 

"TURBO"  GLYCO  a  very  fine,  plastic  and  tough  metal 
(Spec.  G.  8-8)  for  every  type  of  ENGINE  and  MACHINE 

TOOL  BEARINGS,  contains  a  LARGE 
percentage  of  TIN.  We  guarantee  "  TURBO  •' 
GLYCO  to  give  equally  satisfactory  results  as 
the  highest  priced  TIN  alloys. 


HIGH-GRADE  TIN  BASE  BABBITT  METALS 

Second  to  none  on  the  Market. 

"GLYCO  TIN  for  high-speed  Bearings  working  under 
(Spec.  G.  8-2)  light  and  medium  loads.     For  MOTOR  CAR. 

MOTOR   LORRY,   and  small  AERO  engine 

connecting  rod  Bearings.    Also  for  DYNAMO. 

MOTOR  and  high-speed  MACHINE  TOOL 

BEARINGS. 

"  MARINE  GLYCO  TIN  "  is  a  White  Naval  Bronze 
(Spec.  G.  7-8)  None  better  for  MARINE  ENGINE  BEAR- 
INGS, LOCOMOTIVES  and  other  heavy 
dutv.  such  as  INTERNAL  COMBUSTION 
ENGINE,  CRANK-PIN  and  Bearings  working 
at  very  high  speed. 


ANTI-FRICTION 

PLASTIC  GLYCO-BRONZE  BEARINGS 

Do  not  require  a  White  Metal  Liner. 

In  clean,  smooth  Castings.  To  Customers'  own  patterns  or 
drawings 

The  most  durable  Metal  for  Rolling  Mill 
and  Tube  Mill  Bearings. 

UNSURPASSED  for  Camshaft— Crankend—Pi.ton  Pin— 
Midbearing — Front  and  Rear  Axle — Gear  Box — Motor 
and  Dynamo  Bearings  of  Steam,  Oil  and  Petrol  Engines. 


Contractors  to 
THE  ADMIRALTY,  WAR  OFFICE,  AIR  BOARD, 
AND  TO  THE 
CROWN  AGENTS  FOR  THE  COLONIES. 


STAVELEY 


lESTERFII 


ENGLAND. 


MAKERS  Of  HIQH-CLASS 

Cast  Iron  Pipes 

FOR 

WATER^  GAS,  STEAM, 
DRAINAGE, 
HYDRAULIC  POWER  Ac. 

1}  Inches  to  72  inches  diameter. 
In  all  lengths  and  for  all  preasurea. 

ALSO  IN   METRIC  SIZES. 


6ENERAL  FOUNDRY  WORK 

and  IRON  CASTINGS 


QUICK  DELIVERY 
of  "THE  COVENTRY" 
HEAVY    ROLLER  CHAINS 

We  are  in  a  position  to  deliver,  promptly.  Roller 
Driving  Chains  for  all  makes  of  commercial 
vehicles.  English  and  American  included.  The 
use  of  a  spare  chain  permits  the  original  one  to 
be  periodically  cleaned  and  oiled  without  inter- 
rupting the  daily  running  schedule,  prolonging  the 
life  of  both  chains  and  reducing  running  costs. 
Why  not  try  it  ? 

"THE  COVENTRY"  CHAIN  CO.,  LTD. 
COVENTRY  -  ENGLAND 

CABLES:  CHAINS.  COVENTRY 
CODES:  A  B  C  4th  &  5ih  EDITIONS 
WESTERN   UNION  AND  MARCONI 
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CHINESE  INDEX  TO  BRITISH  MANUFACTURES. 

Giving  the  names,  addresses,  and  specialities  of  makers  in  the  Chinese  language. 


>3a  o. 


55 

W.  H.  ALLEN,  SONS  &  CO.,  LTD.. 
Queen's  Engineeriag  Works, 
Bedford,  England. 

1 

^•>^   ^'i'   ^        ^  'J<w         'f)  _£        =JAj  i  ^\ 
^          i%   M  % 

W.  &  T.  AVERY,  LTD.,  61 
Soho  Foundry, 
Biroiincham,  England. 

^    •           -f     'K           -^^^     •K.A   ^  i*.^ 

56 

THE  BRITISH  ALUMINIUM  CO., 
LTD., 

109,  Quttn  Victoria  Street, 

London,  England. 

^        it           K,  f  ^ 

34 

EVERSHED  &  VIGN0LE8,  LTD., 
Acton  Lane  Works,  Chiswick, 
London,  England. 

^,  It  f  v&^^t  -^^m^^^ 

9 

QLENFIELD  &  KEllNEDY,  LTD. 

Kilmarnock,  Scotland. 

-5t  ^ ;  ^ ^  -jrt  >^  ^  4  ^'J          ^  If  ^  ^lij;        # >67i 

ALFRED  GRAHAM  &  CO.,  30 
St  Andrew's  Works, 

Crotton  Park, 
London,  England. 

*i        yd    B   4l  .f,  ^                   il^  j^g,  C-<^liL.^S^*f 

>SL   y<4L.   -f.  30                                                     ViJ  ^tf^^t.^^ 

3a 

C.  E.  HEINKE  &  CO., 

Orange  Road, 
Barmondsey,  ENGLAND. 

RAN80MES  &  RAPIER,  LTD.,  M 
32,  Victoria  Street, 

London,  England. 

Sir  WILLIAM  ARROL  &  Co., 

Dalmarnock  Ironworks,  BRIDGETON,  GLASGOW. 

Cables:  "TAY,  GLASGOW." 

London   Offices  :   66,   VICTORIA   STREET,   WESTMINSTER,  S.W. 

Shanghai  Office  :  43,  KIANQ8E  ROAD  (P.O.  Box  243).  Tel.  :  "  REBRITMAN,  SHANGHAI. 


Hydraulic  Machinery. 

Temperley  Transporters. 
Steel   Framed  Buildine:s. 


CRANES  Of  all  Classes. 

BRIDGES. 

structural  Steelwork. 


Crane  Department:  PARKHEAD,  GLASGOW. 
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CHINESE  INDEX  TO  BRITISH  MANUFACTURES— Continued. 


25 

JOHN  1.  THORNYCROFT  &  CO., 
LTD., 
10,  Crosvenor  Place, 

London,  England. 

UNITED  BRAS8FOUNDER8  AND 
ENGINEERS,  LTD. 
Empress  Foundry, 

Cornbrook, 
Manchester,  Eng:land. 

VICKERS,  LTD.,  53 
Vickera  House,  Broadway, 

Waitminster,  London,  England. 

^  ^-^         :<      ^  t  f4 

WOODITE  CO.,  65 
Mitcham  Common, 

lurrav.  England. 

?         ^4-                    i_        ^       #  'fl  5.  ^t)       6S  . 

FOR 


GAS,  WATER.  DRAINS.  HOT  WATER.  RAINWATER,  AND  SOIL  PURPOSES. 

ALSO  SPECIAL  CASTINGS  OF  ALL  DESCRIPTIONS. 

THOMAS  ALLAN  &  SONS,  LTD..Bonlea  Foundry, Thornaby-on-Tees,  Enyland. 


DORMAN,  LONG  &  Co.,  Ltd. 

SHANGHAI  OFFICE:   43,  Kiangse  Road  (P.O.  Box  243).  MIDDLESBROUGH. 

Tel.  Addrest :  "Rebritman,  Shanghai."  Tel.  Addreas:  "Dorman,  Middlesbrough." 

CLARENCE  HOUSE,  4  CENTRAL  BUILDINCS,  WESTMINSTER,  S.W.,  &  CRANT  STREET,  SOUTH  MELBOURNE,  AUSTRALIA. 

Manufacturers  of  "SIEMENS-MARTIN" 

ENGLISH  STEEL  PLATES,  JOISTS,  ANGLES,  CHANNELS,  ROUNDS,  SQUARES,  &C.,  COMPOUND  AND  PLATE  GIRDERS, 

WROUGHT    STEEL   COLUMNS,    AND    ALL    KINDS    OF    STRUCTURAL    STEEL  WORK. 

20,000  Tons  of  JOISTS,  CHANNELS,  and  other  Sections  kept  in  Stock  at  the 
Works,    Middlesbrough;     Nine   Elms    Lane,   London;    and   Melbourne,  Australia. 

ILLUSTRATED    SECTION    BOOKS    ON  APPLICATION. 

kOUNDS,  i  in.  to  2j  in.  ;  SQUARES,  i  in.  to  2i  in.;  FLATS,  in.  to  2oJ  in.  ;  RAILS  up  to  loolbs.  per  yard;  and 
all  sizes  of  Angles,  Channels,  Tees,  &c.,  for  Engineering,  Shipbuilding  and  Wagon  Work  ;  also  Billets,  Blooms  and  Slabs. 

GALVANISED    CORRUGATED    SHEETS    AND    ALL    DESCRIPTIONS    OF  WIRE. 


WOODITE 


33 


THE  BEST  MATERIAL  FOR 

GAUGE  GLASS  RINGS  &  STEAM  PACKINGS. 


FOR 


VALVES,  JOINT  RINGS,  PUMP  CUPS,  RAM  RINGS,  PACKING  RINGS  AND  SHEETING 

in  all  Sizes  and  Sections 

Contractors  to  H.M.'s  Government,  Admiralty,  War  Office,  Post  Office,  India  Office,  and  the  Colonial  and  Foreign  Governments. 
THE  BEST  MATERIAL  FOR  ALL  HIGH  PRESSURE,  STEAM,  OR  ELECTRICAL  INS1 ALLATIONS. 

PRICE  LIST  AND  FULL  PARTICULARS  ON  APPLICATION  TO 

WOODITE  COMPANY,  mitcham  common,  surrey,  eng. 

Agents  for  South  Africa:  GILBERT  &  CO.,  JOHANNESBURG 

Tel.  Addre.. ;  '•WOODITE.  MITCHAM  ■ 
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F.REDDAWAY&CPUP 


SOLE    MAKERS  OF 


CAMEL  HAIR"  BELTING 


(Registered  Trade  Mark.) 


THE  BEST  BELT  IN  THE  WORLD  FOR  GENERAL  POWER  TRANSMISSION. 


CI 


CAMELATA"  BELTING 

(Registered  Trade  Mark.) 

WATER    STEAM    AND    HEAT  PROOF 

A  Special   Belt  for  Machine  Shop  Drives. 


"SPHINCTER  GRIP"  ARMOURED  HOSE 

"HERCULES"  BRAND 

(Registered ) 

FOR  ANY  PRESSURE    UP  TO 

10  TONS  PER  Square  Inch. 

Regd.  Trade  Mark.  t*ed.  Trad*  Mark. 

Manufacturers  also  of 

MECHANICAL  RUBBER  GOODS  in  GENERAL 
CANVAS  HOSE  (Plain  &  Rubber  Lined), 

CALICO  PRINTERS'  BLANKETS, 
PAPER  MAKERS'  FELTS,  &c. 


■  ■ 


Talegranrjt  &  Cablet—  Telegrams  &  Cables- 

•  ANCHORAGE,  WoRl^Q  HfAO     OfFICF*;-  "ANCHORAGE, 

MANCHESTER."  WORKS     &     FIEAD     V-»FF1CES.  MANCHESTER." 

PENDLETON,  MANCHESTER,  England. 

London   -   -   50/51,  Linne  Street,  E.G. 
Factories  : 

Moscow,       London,      Newark,  U.S.A. 
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DELIVERY  NOW 

WE  are  now  in  a  position  to  make  this  special  offer 
of  quick  delivery  to  small  power  users. 

The 

IMPERIAL  ENGINE 

illustrated  is  a  single-cylinder,  vertical,  petrol  engine,  direct 
coupled  to  a  3^  K.W.  dynamo,  but  it  can  be  supplied  as  a 
separate  unit  and  as  such  can  be  adapted  to  meet  practically 
every  power  requirement  of  the  small  user.  It  is  invaluable  for  all 
kinds  of  farm  and  estate  duties  and  when  coupled,  as  illustrated, 
forms  the  ideal  lighting  set  for  country  Houses,  Hotels,  and  Farms. 

It  is  very  stoutly  constructed  and  is  thoroughly  reliable. 
Economical  in  fuel  and  lubricants  and  needs  the  minimum 
attention. 

We  specialise  in  horizontal  and  oerlical  Qas,  Oil  ana  Petrol  engines,  Suction 
Qas  Plant  and  Semi-Diesel  engines.     A  separate  catalogue  for  each  type. 


KEIGHLEY  GAS  h  OIL  ENGINE  CO.,  Ltd. 

IMPERIAL   WORKS,    KEIGHLEY,  ENGLAND. 


London    Offices  : 

Albion  House,  New  Oxford  St., 
W.C.I. 


Eastern  Representatives  : 

Hong  Kong  :  Shewan  Tomes  &  Co. 
Shanghai  and  Hankow: 
Representation  for  British  Mfrs.,  Ld. 


i 
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THE  BROUGHTON  COPPER  CO., 

LIMITED, 

Copper  Smelters  and  Brass  and  Copper  Manufacturers. 


Copper,  Brass, 
and  Bronze 


TUBES 


Copper  Ingots,  Bars,  Plates,  Sheets,  etc. 
Yellow  Metal  and  Naval  Brass  Plates,  Sheets,  Rods,  etc. 
Alloys.  Electro-Coppering. 


Telegrams  ; 
'COPPER  CO. 


MANCHESTER. 


Telephone :  6907. 


Works:   MANCHESTER  and 

London  Office :  6,  Broad  Street  Place,  E.G. 


DITTON,  near  Widnes. 

Glasgow  Office:  49-51,  Oswald  Street. 


INDEX  TO  ADVERTISERS. 


Allan,  Thomas  and  Sons,  Ltd. 

Allen,  Edgar,  and  Co.,  Ltd. 

Allen,  W.  H.,  Sons  and  Co.,  Ltd. 

Anderson-Grlce,  The,  Co.,  Ltd. 

Anglo-Chinese  Engineers'  Asso- 
ciation, Ltd.   

Arrol,  Sir  Wm.,  and  Co.,  Ltd.  . 

Automatic  Telephone  Manufac- 
turing Co.,  Ltd  


Bayliss,  Jones  ana   Bayliss,  Ltd. 
Bentall,  E.  H.,  and  Co.,  Ltd. 
Birch,  John,  and  Co.,  Ltd. 
Birmingham    Battery    and  Metal 

CO.,  Ltd. 
Birmingham    Small    Arms  Co., 

Ltd  

Briggs,  W.,  and  Sons,  Ltd  

British  Aluminum  Co.,  Ltd. 
British  Electric  Transformer  Co. 
British  Electric  Vehicles,  Ltd. 
British    Everite   and  Asbestilite 

works,  Ltd. 
British    Insulated     and  Helsby 

Cables,  Ltd  

Brooks  and  Doxey  (1920),  Ltd. 
Broughton  Copper  Co.,  Ltd.,  The 

Brown,  David,  Jun.   

Brown,  John,  and  Co.,  Ltd.   
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Craig,  A.  F.,  and  Co.,  Ltd.  429 
Crichton,    Thompson    and  Co., 

Ltd.   ,  ,..  m 

Cro«sley  Bros.,  Ltd   — 

D 

Davidson  and  Co.,  Ltd.  440 

Dawnay,  A.  D,,  and  Sons,  Ltd.  408 


Dermatine  Co.,  Ltd  

□  odwell  and  Co.,  Ltd.   

Dorman,  Long  and  Co.,  Ltd.  . 
Douglas  and  Grant,  Ltd.  431 

E 

Evershed  and  VIgnolles,  Ltd   435 

F 

Fielding  and  Piatt,  Ltd   432 

Firth^  Thos.,  and  Sons,  Ltd.  402 
Fleming,    Birkby    and  Goodall, 

Ltd.   

Foster,  W.  and  J.   


.Jacks,  Wm.,  and  Co  

Jardine,  Matheson  and  Co.,  Ltd. 


405 


Glenfield  and  Kennedy,  Ltd   435 

Gleniffer  Motors,  Ltd   429 

Glover,  W.  T.,  and  Co.,  Ltd.  ...  — 

Glyco  Metal  Co.,  Ltd   434 

Graham,  Alfred,  and  Co   399 

Grahame-White  Co.,  Ltd.,  The...  — 

Green,  E.,  and  Sons,  Ltd   — 

Greenwood  and  Batley,  Ltd   431 

H 

Hadfields,  Ltd   426 

Hall,  J.  and  E.,  Ltd   — 

Hawthorne,  Leslie  and  Co.,  Ltd.  398 

Heinke,  C.  E.,  and  Co.    435 

Henderson,  John  M.,  and  Co.  — 
Henley's,     W.     T.,  Telegraph 

Works  Co.,  Ltd  

Hingley,  N.,  and  Sons,  Ltd. 

Hudson,  Robert,  Ltd  

Hudson  and  Kearns,  Ltd  

Hulse  and  Co.,  Ltd  
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Keighley  Gas  and  Oil  Engine  Co., 

Ltd.  438 
Kent,  George,  Ltd   397 

M 

Maclaren,  Robert,  and  Co.,  Ltd. 
Manlove,  Alliott  and  Co.,  Ltd. 
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Sanders,  Rehders  and  Co.,  Ltd.  411 
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United    Brass'ornders   and  En- 
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V 

Vickers,  Ltd   397 
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Wadsworth,  Wm.,  and  Sons,  Ltd.  — 

Waygood-Otis,  Ltd   440 

Whitakers  (Engineers),  Ltd   — 

Woodite  Co..  Ltd.    436 

Wyatt,  G.  F.,  and  Co   _ 

Y 

410     !      Yarrow  and  Co.,  Ltd   412 
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Heating  &  Ventilating  System 

is  a  friend  to  the  employer  and  the  employee,  for  it  suppHes  the  ideal  form  of  heating 
with  ventilation.  That  means  better  work  and  more  of  it,  for  without  fresh  air  the  best 
results  cannot  be  obtained.  Let  our  engineers  investigate  your  Fan  requirements, 
whether  for  Heating  and  Ventilating — drying  of  any  material — mechanical  draft  for  your 

boilers — or  other  air  handling  problems. 

DAVIDSON  h.  CO.,  LTD.,  BELFAST,  IRELAND. 


Lifts 


S>t  Bppointment 


OFFICES  : 

54-5,  FETTER  LANE, 
LONDON,  E.C.4. 

Telephone  (night  and  day)  :  Holborn  2001 
Telegrams  :  Waygood,  Fleet,  London. 
Cablegrams  :  Waygood.  London. 

62-3,  Lionel  Street,  BIRMINGHAM. 

Telephone  :    Central  40,  Birmingham. 
Telegrams:    Waygood,  Birmingham. 

WORKS : 

Falmouth  Road,  LONDON,  S.E.  1. 


REPRESENTED  IN 


SHANGHAI, 
HONGKONG, 
RANGOON, 
COLOMBO, 


TOKYO, 
SINGAPORE, 
CALCUTTA. 
BOMBAY. 


Centrifugal  &  Turbine  Write  for  List  No.  694 

for  all  lifts,  of  the  Highest  Efl&ciency. 

Pulsomcter  engineering  G?, 


Offices:  11,  TOTHILL  STREET,  LONDON,  S.W. 


Works  :  NINE  ELMS  IRONWORKS,  READING. 


for  the  Propwetors  by  Ths  AvsNtii  Prebs  (L.  Upcott  Gill  A  Son,  Ltd.),  55  and  67,  Drury  Lane,  W.C.2,  and  published  by 

Paferb,  Ltd.,  79,  Gra«echnrch-iiiT«6t,  London,  E.C.3. 


Ct)0  lonDon  f  C|)ina  ($rpre00. 

Established  18S8. 

MONTHLY  TECHNICAL  SUPPLEMEI^T. 


VOL.  XL— No.ll. 
Xew  Series. 


THURSDAY.  NOVEMBER  4.  1920. 


N 


"QARDNER      -    Petrol-Paraffin  - 

LAUNCH  ENGINES  &  ELECTRIC  SETS. 


H 


NORRIS.  HENTY  &  GARDNERS.  Ltd,, 
115,  Queen  Victoria  Street. 
LONDON,    E.C.4,  ENGLAND, 


J.  W.  KEW  &  CO., 
14,  Des  Voeux  Road, 
Hongkong.  CHINA. 


ureMier 

Tin: 

Pvn.ksoN  S\sti:m  of 
^\\TKR  Purification  • 
Fii/iRA'no\ 

SOFTENINO 

Chlorinatiqn  i 

llijs  been  extensively  | 
j(Io|)UmI  for  Iho  Ircufment  \ 
of  public  (Irinkinci  supplies 
ii>  Ihc  KiisL  Plums  reccnily 
insf ailed  \  under  ronsf ruction 
ExcKFD  100.000.000  Gallons 


PI  R  DAY. 


WA7EK    PURIflCATION  SPFCIAllSTS 


f  iH.iMftHiNC  ii..-iOiirMAMi>roN  no^A 
.<:'>»irANV  I  ID        V      w.(  .i, 


OIL 
ENGINES 


E.  H.  BENTALL  &  CO.,  L 

Hr.inch  of  Aifri' ultiiral  &  GfiK-ral  f^nciiK cf!,  I,t(l 

Heybrifl^e,  Maldon,  Essex. 


t(i 


W.SISSON&GO.,LTD. 

Elmbridge  Road, 

GLOUCESTER. 

High  Speed  Engines  &  Marine  Machinery. 


VICKERS,  LTD. 

Warships.    Mail  and  Passenger  Steamers. 
Guns  and  their  Monntings-    Armour  Plates- 
Marine  Engines  of  all  descriptions, 

including  Turbine  and  Heavy  Oil  Engines 
Large  Gas  Engines. 

Aeraplanes  for  Commercial  and  Military  Use. 
Flying  Boats  for  Commercial  and  Naval  Use. 
Vickers  Sannders  Flying  Boats. 
Airships     Locomotive  CranJ<  Axles.  ' 
St  aight    Axles   for   Locomotives,  Carriages 

and  Wagons- 
High  Tensile  3teel  Tyres  (  '  Australia  Brand  ") 
Stampings  and  Forcings  of  every  description' 
'Vickers'  Duralumin." 
Small  Tools. 

DKI'OTS. 
Manchk.ster  :  Cathedral  House,  I.ouk 

Millgate  (Temporary  Address). 
JilRMlNOHAM  ;  Vickers  House,  I^ovcday 

.Street. 

Newcastle  :  Commercial  Union  Build 

insjs, I  Pilgrim  .Street. 
Glasgow  :  247,  West  George  Street. 
Bristol  :  55,  Park  Street. 
Norwich  :  16,  White  I.,ion  Street. 
Belfast:  2fiA,  Arthur  Street. 

VICKERS  HOUSE,  BROADWAY, 
LONDON  S.W.I- 


BERRY 

TRANSFORMERS 


EnquiiuesI2\^vited 

The  British  Electric 
Transformer  C9L*$ 
Hayes.MidcIx^England 


JOHN  BIRCH  &  CO.,  LTD.,    EXPORT  ENGINEERS, 


<  ables : 
ft«rjiiAVoo«. 


I'OHCaASB,  INSPBCT  AND  SHIP  MATKRIAL  AND  MACHINERY 
irOR  I{NOIIfKBRS  AND  CONTRACTOHB  ABROAD. 

2,  LONDON  Wall  Buildinqs,  LONDON,  E.G. 

Ovrs*»<  Agonte  for  «lfm.  BKARDMORK  Jh  Co.,  Ltd.,  QlMKOW. 
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□ 
■ 
□ 
■ 

□ 
■ 
□ 
■ 

□ 


"IVIONP"  "MOND" 

NICKEL 

Analysis  99  8  %  Ni. 

/NICKEL  ANODES. 
I   (ROLLED  AND  CAST). 
99/100  Vo|  NICKELSHEET&STRIP. 

NICKEL  ROD  &  WIRE. 


NICKEL  SALTS. 

(For  Nickel-Plating,  etc.),  99/100%. 


°    COPPER  SULPHATE, '  MAPLE  BRANO." 


Powder  or  Crystals,  98/99  %. 


□ 
■ 
□ 
■ 
□ 
■ 
□ 
■ 
□ 
■ 
□ 


The  IVIOND  NICKEL  Co.  Ltd. 

39,  Victoria  Street,  LONDON,  S.W.1.  D 


□ 


□ 


□ 


LOCOMOTIVES 


Locomotive  Works  : 
FORTH  BANKS,  NEWCASTLE-ON-TYNE. 


Of    every    description    for    Colonial    and  Foreign 
Railways.    Patent  Locomotives,  Cranes,  Petrol 
and  Electric  Locomotives,  and  Rail  Motor 
Coaches.      Combined  Cranes  and  Tank 
Locomotives    always    in   Stock  or 
progress  for  Collieries,  Ironworks, 
Railway      Dep6ts,  Branch 
Lines,  Contractors, 


PASSENGER  &  CARGO  VESSELS, 
-y-         ^  INSULATED  STEAMERS,  OIL  TANKERS, 

•  ENGINES. 

-A^V^  TURBINES  &  RECIPROCATING  ENGINES,  WATERTUBE 

AND  CYLINDRICAL  BOILERS,  PROPELLING 
MACHINERY  FOR  WARSHIPS  OF  ALL  KINDS. 


CRUISERS  &  TORPEDO  BOAT  DESTROYERS, 
^^.<^'.^> ^       TURBINE  &PADDLESTEAMERS,  ORE  CARRIERS. 
A        CS^  DOCKING  &  REPAIRS. 


Engine  Workt : 
ST.  PETER  S,  NEWCASTLE. 
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HORIZONTAL  &  VERTICAL 
ENGINES  FOR  OVERSEAS 

SERVICE 

OVERSEAS  conditions  demand  specialised 
design  and  faultless  workmanship.  Ever 
since  the  first  IMPERIAL  ENGINE  was  built 
we  have  given  this  question  our  very  careful 
consideration,  with  the  result  that 

IMPERIAL  ENGINES 

of  all  types  and  power  are  giving  efficient 
service  in  over  fifty  different  countries  under 
all  climatic  conditions. 

The  horizontal  semi- Diesel  engine  illustrated 
is  suitable  for  all  varieties  of  industrial  work, 
for  electric  generating  and  for  farm  and  estate 
duties. 

The  vertical  generating  set  will  provide  light- 
ing and  power,  and  is  suitable  for  use  on 
isolated  stations,  hotels  and  hospitals. 
The  efficiency  of  both  is  representative  of  the 
complete  range  of  IMPERIAL  ENGINES. 

Write  for  full  particulars  arid  specifications. 

KEIGHLE Y  GAS  &  OIL  ENGINE  CO  ,  Ltd., 

IMPERIAL  WORKS,  KEIGHLEY,  ENGLAND, 

London  Office       -       -      Albion  House,  New  Oxford  Street,  W.GJ. 
EASTERN  REPRESENTATIVES 

Shanghai  and  Hankow — 


Hong  Kong — 

SHEWAN  TOMES  &  Co. 


REPRESENTATION  FOR 
BRITISH  MFRS.,  Ltd. 


SPIRIT  ENGINES 
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It 


Telegrams  : 

"  Atlas,  Sheffield." 


Telegrams : 

"  Shipyard,  Clydebank." 


JOHN  BROWN  &  CO  LIQ 


STEEL  MANUFACTURERS,  IRONMASTERS. 
SHIPBUILDERS,     ::     MARINE  ENGINEERS 


TYRES  &  AXLES 


for  Locomotives,  Wagona, 
Tramway  Cars,  etc. 


SPRINGS 


Spiral,  Volute,  Conical  and 
Laminated. 


FORCINGS 


for  Locomotives,  Electrical 
Motor  Traction  and  Oeneral 
Engineering  Work 


TOOL  STEELS 


"ATLAS"  Extra  and 
"ATLAS"  Self  Hard  High 
Speed  Steels. 


=    STEEL  CASTINGS 


of  all  kinds  up  to  2  Tons  in 
Weight. 


ATLAS  WORKS 

SHEFFIELD 


SHIPBUILDING 

Passenger  and  Cargo  up  to 
the  largest  size  and  power. 

TURBINE  FORCINGS 

Drums,  Qear  Wheels,  Cylinder 
Linings  of  all  descriptions  by 
the  Hollow  Rolling  Process. 

MARINE  ENGINES 

Reciprocating  and  Turbine 
up  to  the  highest  power. 

DROP  STAMPINGS  AND 
FORCINGS 

STEAM  CHESTS 

for  Water  Tube  Boilers. 


&  CLYDEBANK 

Nr.  GLASGOW 


6,000-TON  PRESS  AT  THE  ATLAS  WORKS. 
Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 


"  THE  ALLEN" 

Heavy  Fuel 

OIL  ENGINE 

;.•  ^Miade  in  Sizes  from  :: 
25-320  Brake  Horse  Power. 


THE  "  Allen  "  Heavy  Fuel  Oil  Engine  is  principally 
remarkable  for  its  reliability  and  simplicity, 
while  it  will  drive  either  by  means  of  a  belt  or 
direct  coupled  to  electric  generators,  pumps,  agri- 
cultural, or  other  machinery. 

The  "  Allen "  Heavy  Fuel  Oil  Engine  is  easily  and 
quickly  started,  and  will  run  for  long  periods  with  a 
minimum  of  attention. 

Made  in  sizes  from  2S-320  Brake  Horse  Power. 
The  "Allen"  Heavy  Fuel  Oil  Engine  runs  equally 
well  with  Crude  Oil,  Befined  Petroleum,  Shale  or 
low  grade  and  cheap  oils. 

We  are  building  engines  for  stock  requirements 
against  which  early  deliveries  can  be  given. 


Catalogues  and  prices  on  application  to  Head  Office 
or  Eastern  Representatives  : — 

SCOTT,  HABDING  &  Co., 

6,  Peking  Boad,  Shanghai. 

J.  MOBBISON  &  Co.,  Ltd.. 

9,  Marunouchie  East, 

Kojimachi-Ku,  Tokyo. 

BICHABDSON,  McCABE  &  Co.,  Ltd., 

11,  Grey  Street,  Wellington,  N.Z. 

FYVIE  &  STEWABT. 

Collins  Street,  Melbourne. 


W.  H.  ALLEN,  SONS  &  C°-  UR 


BEDFORD,  ENGLAND. 
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CHEMICAL  SOLVENT 
OIL 

EXTRACTION  PLANT 


Complete  Installations 
furnished  to  handle  any 
or  all  Oleaginous  Seeds. 


View  :  Chemical  Extraction  Plant. 


ROSE,  DOWNS  JHOMPSONJ' 


12,  iVIark  Lane, 
London. 


20,  Foochow  Rd., 


Old  Foundry,  HULL.  " 


OIL  MILL  MACHINERY 


OIL  EXPRESSING  MILLS 


For  all  seeds, 
any  quantity  from 
56  lbs.  per  hour. 


OIL  REFINERIES 
OIL  FILTERS. 
OIL  BOILERS. 


NEUTRALISING. 
BLEACHING. 
AND  DEODORISING 
PLANTS. 


Premier  "  Cage  Presses. 
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RANSOMES,SIMSJEFFERIES,ltd. 

IPSWICH,  ENGLAND. 


ECONOMICAL 

GREAT 
RESERVE 

OF 
POWER. 


WILL 
BURN  ANY 
FUEL. 


STEAM 

STILL    HOLDS    THE     KINGDOM  OF 

POWER. 
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7\  LL  communications  re  the  following 
a\  firms'  Far  Eastern  business  to  be 
addressed  to  their  joint  office,  viz, : — 

REPRESENTATION  FOR  BRITISH 
MANUFACTURERS,  LIMITED, 

43,  Kiangse  Road,  SHANGHAI. 

Cables:  "  Rebritman,  Shanghai."  Po«tal  Addret*  :  P.O.Box  242  Shanghai. 

(Resident  Engineer  and  Staff.) 

AND  AT  HANKOW. 


SIR  WM.  ARROL  &  CO.,  LTD.,  DALMARNOCK  Bridgre  Builders,  Hydraulic   Machinery  and 

IRONWORKS,  GLASGOW,  SCOTLAND.  Crane  Makers. 

BIRMINGHAM  METAL  &  MUNITIONS  CO.,  LTD.,  Brass  and  Cupro  Nickel  Cups,  &c.,  Rifle  and 
BIRMINGHAM,  ENG.  Revolver  Cartridg-es.Q.F.  and  other  Automatic 

Gun  Cartridg-es. 

JOHN  BROWN  &  CO.,  LTD.,  ATLAS  WORKS,  Manufacturers  of  Armour  Plates,  Crank  Shaft- 
SHEFFIELD,  ENG.  ingr.  Tyres,  Axles,  Presses,  &c. 

CALLENDERS  CABLE  &  CONSTRUCTION  CO.,  Insulated  Wires  and  Cables  for  Electrical 
LTD.,  HAMILTON  HOUSE,  VICTORIA  EMBANK.  Installations,  Telegrraph  and  Telephone 
MENT,  LONDON,  ENG.  Work,  &c. 

COCHRANE  &  CO.,  LTD.,  MIDDLESBROUGH,  Cast  Iron  Pipes  and  Connections  for  Gas,  Water, 
ENG.  Steam,  Sewagre,  and  Hydraulic  purposes,  &c. 

DORMAN,  LONG  &  CO.,  LTD.,  MIDDLES.  Structural  Steel  Work  of  all  descriptions, 
BROUGH,  ENG.  Galvanised  Steel  Wire,  Steel  Plates,  Joists, 

Ang"les,  &c. 

DOUGLAS    &    GRANT,     LTD.,     DUNNIKIER  Rice  Mill  Machinery. 
FOUNDRY,  KIRKCALDY,  SCOTLAND. 

TH08.  FIRTH  &  SONS,  LTD.,  NORFOLK  WORKS,  Hig-h  Speed  Steel,  Steel  Casting's  and  Forg-ing-s, 
SHEFFIELD,  ENG.  Projectiles,  Eng-ineers'  Small  Tools  in  Hig-h 

Speed  Steel,  Files,  Edg-e  Tools,  &c. 

FLEMING,  BIRKBY  &  GOODALL,  LTD.,  HALIFAX,  Leather  and  Textile  Machine  Belting-,  Suction 
ENG.  and  Canvas  Hose,  &c. 

J.  &  E.  HALL,  LTD.,  DARTFORD  IRONWORKS,  Refrig-erating-  Machinery  and  Commercial 
KENT,  ENG.  Motor  Vehicles. 

R.  &  W.  HAWTHORN,  LESLIE  &  CO.,  LTD.,  ST.  Locomotives,  Marine  Eng-ines  and  Boilers,  Lig-ht 
PETER'S  WORKS,  NEWCASTLE-ON-TYNE,  ENG.     Cruisers,    Destroyers,     Passeng-er  Vessels, 

Floating-  Docks,  &c. 

ROBT.  HUDSON,  LTD.,  GILDERSOME  FOUNDRY,  Portable  Railway  Plant,  Goods  Wag-ons,  Trucks, 
NR.  LEEDS,  ENG.  Tubs,  Barrows,  &c. 

HUL8E  &  CO.,  LTD.,  ORDSAL  WORKS,  SALFORD,  Lathes  and  Machines  used  in  the  manufacture 
MANCHESTER,  ENG.  of  Heavy  Ordnance,  Armour  Plates,  Marine 

Turbines,  and  for  Railway  Work. 

WILLIAM  HUNT*  SONS,  THE  B  RAD  E8,  Shovels,  Spades,  Pickaxes  and  Tools. 
LTD.,  BRADES  STEEL  WORKS,  NR.  BIR- 
MINGHAM, ENG. 

KEIGHLEY  GAS  &  OIL  ENGINE  CO.,  KEIGHLEY,  Vertical  and  Horizontal  Gas,  Oil,  and  Petrol 
ENG.  Eng-ines  and  Suction  Producer  Gas  Plants. 

A.  RANSOME  &  CO.,  LTD.,  STANLEY  WORKS,  Wood  Working-  Machinery. 
NEWARK-ON-TRENT,  ENG. 

RANSOME  VERMEHR  MACHINERY  CO.,  3,  CEN-  Concrete  Mixers,  Steel  Pilingr,  Pile  Drivers 
TRAL  BUILDINGS,   WESTMINSTER,  LONDON,     Road  Making^  Plant,  &c. 
ENG. 

SIMON-CARVES,  LTD.,  20,  MOUNT  STREET,  Coke  Ovens  with  By-Product  Recovery,Chemical 
MANCHESTER,  ENG.  and  Acid  Plants,  Coal  Washers  and  Convey- 

ors, Glass  Works,  Ferro-Concrete  Work,  &c. 


London  Office  :  8,  The  Sanctuary,  Westminster,  S.W.  1. 

Cabl«i      REBRITMAN.  LONDON.  "  Tclaphona  No.  -  VICTORIA  5466. 
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DERMATINE  SHEETING 


The  Engineer  knows  the  importance 
of  having  a  supply  of  Jointing  in 
sheet  form  from  which  washers  and 
rings  can  be  cut  in  cases  of  emer- 
gency avoiding  delay  and  possible 
stoppage.  He  also  knows  it  is  of 
vital  importance  that  the  material 
selected  should  be  the  best  obtain- 
able and  not  such  as  will  perish  in 
store,  especially  in  hot  climates. 

It  is  for  this  reason  that  Dermatine 
is  specified  and  insisted  upon  by 
the  Engineer  who  knows. 

Engineers  should  send  their  enquiries  to  : — 


D&RMflTINE-  Sw&ETING 


IDEMMATINE  C9  OP 


NEATE  STREET,  LONDON,  S.E.5. 

Telegrams;    "  Dermatine,  London." 


DERNATINE  1J^amllii((^RvUuaJkau)eQiiS  so^ctnq 


Laying  es  at  KIOTO,  JAPAN. 

"^^^E  undertake  the  complete  installation  of 

Electric  Supply  Mains 

in  any  accessible  part  of  the  world,  or  we  supply 
Electric  Cables,  small  or  large,  for  our  customers 
to  erect  themselves. 

We  supply  electric  wires  ot  all  sizes,  but  we  do 
not  carry  out  wiring  installations. 

Mention  this  journal  and  ask  for  catalogues. 


CABLES 

::  For  the  :: 
transmission  or 
Electrical  Energy 


fo 


r  any  purpose 


'"lot  MUS"- 


W,  T.  Henley's 
Telegraph  Works 


Co.,- 


-Ltd., 


Blomfield  Street, 
London,   E.G.  2. 
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COMPLETE  OIL  MILL  INSTALLATIONS 

FOR  THE  TREATMENT  OF  ALL  VARIETIES  OF 

OIL  BEARING  SEEDS  AND  NUTS. 


PATENT  SOLVENT  OIL  EXTRACTION  PLANTS 


DOUGLAS  &  GRANT.  L'° 

HEAD  OFFICE  AND  WORKS: 

KIRKCALDY,  SCOTLAND. 

LONDON  OFFICE  : 

HASTINGS      HOUSE,      NORFOLK      STREET.       STRAND,  W.C.2. 

EASTERN  BRANCHES: 

CALCUTTA,  MADRAS,  RANGOON,  BANGKOK,  SAIGON,  HAIPHONG. 

TELEGRAMS  :  CABLE  CODES : 

Douglas,  Kirkcaldy                Dougraiit,  Madras.  ^  ^   ^  ^  j,  ^.               ^  Editions. 

Dunnikier,  Estrand  London.    Douglas,    Saigon.  ^,    .              '  *       ,                 .  , 

Raith,  Rangoon.                     Douglas,  Haiphong.  Engineering,  Broomhalls  Imperial 

Riremill-i,  Calcutta.                 Douglas,  Bangkok  Bentlcy's  Phrase,  Marconi  International. 


"  TEON  "  is  the  original  "ALL  BRITISH F^r  all 

HEAT,  STEAM  &  WATERPROOF  BELT.  Sorts  &  Conditions 

**TEON"    fabric    is   the   strongest                  ^  of  Drives. 

Cotton   Duck,    impregnated   and  ^ 
welded  in  plies  under  heavy  x^'^^V-— 
hydraulic  pressure. 

is  copper  ''redbritman, 

SHANGHAI.' 


sewn  (except 

3  ply).  Shanghai  Office 

43,  Kiangse  Road 

British  P.O.  Box  243). 


TEON"  Belting. 


ACID  &  u 
CHEMICAL 

RESISTING.  Fleming,  Birkby  &  Goodall,  Ltd., 

HALIFAX.  ENG. 
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[f  you  propose  to  build  in 
the  Far  East — build  the 
Everite  Way. 

From  the  designing  of  the  plans  right  through 
to  the  final  touche;,  each  building  step  needs  to 
b;  taken  with  extreme  care.  This  announce- 
ment will  enable  you  to  cut  out  all  guess  work 
concerning  roofs,  walls,  ceilings,  and  partitions, 
for  the  construction  of  which  nothing  is  so 
satisfactory  as 

BRITISH  MADE 

Everite  &  Asbestilite 

Asbestos- Cement  Building  Materials 

CORRUGATED  SHEETS 

FLAT  SHEETS-SLATES-TILES 

These  two  materials  definitely  improve  the 
appearance,  comfort,  convenience,  and  efficiency 
in  buildings  of  every  character  and  for  every 
purpose.  Where  either  material  is  used  you 
have  everlasting  wear,  freed  entirely  from  up- 
keep costs  and  depreciation  charges. 


OBTAm  A  SAMPLE 
OF  EVERITE 

and  convince  yourselves 
that  it  is  not  merely 
waved  but  scientifically 
corrugated  to  a  great 
depth  The  whole  strength 
of  the  sheet  lies  in  its 
dep.h  0/  corrugation,  and 
in  this  respect  EVERITE 
is  pre-eminent. 


EVERITE  is  being  used  in  place 
of  Corrugated  Iron 
Unrestricted  supplies  available 

illusfrated  Catalogues,  Quotations,  Samples, 
and  full  particulars  fiom  Sole  Manufacturers  : 

British  Everite  &  Asbestilite  Works, 

 Ltd.,  

29,  PETER  STREET,  MANCHESTER.  England. 

'I'hone:  Cables: 
7790  City,  Manchester.    "Everite.  Manchester." — All  Codes 


r 


THE 
'SOLUTION' 

OF  THE 
CORROSION 
PROBLEM. 


Used  by  the 
Leading 
Railway, 
Colliery, 
and 
Steamship 
Companies. 


A  preparation  of  selected  natural  Bitumens  in 
fluid  form,  applied  like  ordinary  paint  to  all 
iron  and  steel  work,  and  possessed  of  remark- 
able lasting  properties.  

Supplied  in  4  cwt.  casks  and  I  cwt.  drums. 
Send  for  samples  and  prices. 


W.  BRIGGS  &  SONS,  Ltd. 

Bitumen  Specialists  DUNDEE, 
SCOTLAND. 


Cables  — 
Cement,  Dundee  " 


Codes — 
ABC,  Scotts,  Marconi. 


LIGHT  RAILWAYS 

POINTS  &  CROSSINGS 
TURNTABLES 
TIPPING  WAGONS 
COLLIERY  TRUCKS 
SUGAR-CANE  WAGONS 
SMALL  LOCOMOTIVES 


AND 


C.  769.-DOUBLE  SIDE  TIP  WAOON. 

ROBERT  HUDSON  LTD. 

Gildersome  Foundry,  near  LEEDS. 

Tel.  Address  :  "  Ralelrux,  Leeds." 

Shanghai  0£Bce :  43,  Kiangse  Road  ( P.O.  Box  243) . 

Tel.  Address  :  "Rebritman.  Shanghai." 


Nov.  4  1920     easicrn  €ndineerlii9  8um>M>NT  tv>  Che  Condon  and  Cblna  express.  451 


J.  SAMUEL  WHITE  &  CO.,  L 

Shipbuiltlers,  Engineers  &  Designers 

EAST  COWES,  I.W. 


TD 


LONDON 


28  VICTORIA  STREET,  S.W.I 


The  "J.Samuel  White"  OIL  FUEL  BURNING  INSTALLATIONS 
for  Marine  or  Stationary  Boilers. 


Batterjr  of  BeturnlTube  Type  Boilers.  one  boiler  burning  coal,  the  other 
ritied  with  the  "  J.  Samuel  White  "  Oil  Fuel  Burning  Installation. 


ADVANTAGES  as  compared  with  Coal 
or  Wood : — 

Increase  in  Boiler  efficiency. 

Constant  and  equal  distribution  of 
heat  in  the  furnace. 

Reduction  in  the  cost  of  handling  the 
fuel. 

No  wear  and  tear  of  grate  bars. 

No  dust,  no  ashes,  and  no  clinker. 

Storage  of  oil  simpler  than  storage 
of  coal. 

Control  of  steam  production  is  easier. 

Instantaneous  ignition  and  extinction 

of  fire. 
No  smoke. 


(1) 

l2) 

l3) 

(4) 
(5) 
(6) 

(7) 
(8) 


(9) 


SPRAYERS 

The  "  J.  Samuel  White  "  Sprayer  is  the  only  one 
on  the  market  capable  of  spraying  either  Cold 
or  Hot  Oil.  When  in  the  Cold  position,  lighting 
up  can  be  accomplished  without  the  necessity  of 
heating  the  fuel,  and  without  smoke.  As  soon  as 
steam  is  raised  and  the  fuel  is  heated  the  sprayer 
can  be  turned  into  the  Hot  position. 


FURNACE  FRONTS 

The  "J.  Samuel  White"  Patent  Furnace  Fronts 
are  designed  to  give  perfect  control  of  the  air  both 
inside  and  outside  the  cone.  A  special  feature  in 
the  design  allows  all  the  parts  to  be  cast  without 
the  introduction  of  cores,  thereby  reducing  the 
cost  of  manufacture  to  a  minimum. 


COMPLETE  UNIT,— The  "J.  Samuel  White"  Complete  Oil  Firing  Unit,  comprising  Pump, 
Heater,  Strainers,  etc.,  is  mounted  on  a  bedplate  in  such  a  manner  that  a  minimum  of  space  is  required. 

''White-Diesel"  Two-Cycle  Heavy  Oil  Engines 

FOR  MARINE  AND  STATIONARY  PURPOSES 


These  Engines  are  manu- 
factured in  various  sizes 
ranging  from  150  to 
2,000  B.H.P. 


Catalogues,  Quotations 
and  Specifications  on 
application. 


White  Diesel"  Oil  Engine  (Heavy  Enclosed  lype).  as  supplied  to 
the  British  Admiralty. 
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THE  BIRMINGHAM 
BATTERY  &  METAL  CO..  LTO., 


MANUFACTURERS  lOF 


BRASS  &  COPPER  TUBES 

(SEAMLESS  AND  BRAZED) 
For  Locomotive,  Marine  and  otiier  Purooses. 


BRASS  SURFACE  CONDENSER 
TUBES. 

Brass  and  Copper  Sheets,  Wire  and  Rods,  Yellow 
Metal  Sheets  and  Rods,  Brazing  Solder,  Yellow 
Metal  and   Naval  Brass  Condenser  Plates,  etc. 


Selly  Oak,  Birmingham. 

Telegrams  :  "BATTERY,  SELLY  OAK." 


^N^ify'^i  ^Security 


HUDSOfsf^rKEAKMS 

HamSeld  Street  <^Vbrks.  Stamford  Street 
LONDON.  SEi  ' 


I 


Stocks  of 

British  Standard 
Sections  in 
Joists,  Channels, 
Angles,  Tees, 
Flats,  etc. 


UNDERSTANDING. 

UNDERSTANDING  is  the  re- 
ward of  study  and  specialisa- 
tion. A  reliable  understanding  of 
what  is  wanted — how  it  can  be 
most  quickly  and  most  satisfac- 
torily done  —  is  of  inestimable 
value.  Understanding,  put  another 
way,  is  the  ability  to  translate  the 
need  into  the  actuality.  If  the 
need  is  Aircraft  Factories  we  have 
the  understanding.  It  is  at  your 
disposal. 


t 


FACTORIES 

From  Stock  Materials. 

We  are  willing  to  prepare  designs  to  your 
requirements  and  submit  them  free  of 
charge.  Our  section  book  free  on  application. 


ARCHIBALD  D.  DAWNAY  &  SONS,  Ltd. 


STEELWORKS  ROAD.  BATTKRSEA.  S.W.  11. 
Telephoues  :    Battersea  1094  (3  lines)         Cardiff  2557. 


Telegrams 


And  at  EAST  MOORS.  CARDIFF. 
'  Dawney,  Battsquare.  London."    ::   "  Dawnay.  Cardiff." 


CAST 

IRON 

PIPES 

8PEOIAL  CONNECTIONS. 
ALSO 

COLUMNS,  TANK  PLATES 

AND 

ALL  KINDS  OF  GENERAL  CASTINGS 


ALL 


TD. 


COCHRANE  &  C-  II 

(Cochrane  Grove  Branch), 

Ormestoy  Iron  Worlds, 

Middlesbrough-on-Tees^  ENGLAND. 

Cai>les:  "COCHRANE   QROVE,"  MIDDLESBROUGH   or  LONDON. 
Shanghai  Of/ice  :  43,  Kiancse  Road,   P.O.  Box  243.   Cables  :  "  Rebritman,  Shanghai. 


Noo  4.  1920 
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EdgSrAllen  News 


Are  you  interested  in — 


T/ie  Locomotive  and  the  Aeroplane. 
Heat-  Treatment  of  Special  Alloy  Tool  Steels. 
Steel  Problems  Investigated. 
Saws  before  the  Flood. 
Steel  Casting  Production. 


These  are  a  few  of  the  subjects  discussed  in  the  ninth 


number  of 


Edg^Allen  News 


a  new  Steel  and    Engineering    Journal   published  by 
Edgar  Allen  &  Co.,  Ltd.,  for  the  benefit  of  Steel  users. 
In  addition  to  the  articles  enumerated  above,  this  issue  contains  selected  technical 
notes  culled  from  the  World's  Press,  and  other 
interesting  matter.    See  that  you  are  on  the  j — 
maili.i^  list  for  this  publication,  a  specimen  copy  | 
of  which  will  be  sent  by  return,  if  the  Request  | 
Form  below  is  filled  in  or  mentioned.  | 


Edgar  Allen    Co. Limited 


Edgar  Ajlen  &  Go.  Limited  j 

^  Imperial  STEEL  ^Works,  Sheffield, 


Please  send  me  a  specimen  copy  of 
the  Edgar  Allen  News. 

Name  

Firm   


Address 


E.E. 


BROOKS  &  DOXEY 

(1920)  X.XX^X'TFXSD 

(Incorporating  LORD  BROS.,  Todmorden), 
MANOHESXER,  ENGLAND. 


AGENTS  - 

CHINA—JARDINE,   MATHESON   &  CO.,   LTD.,  Shanghai. 


JAPAN— SUZUKI  &  CO.,  Kobe. 


Makers  of  complete  Installations  of  Machinery 

for  the 

SPINNING,  WINDING  and  DOUBIING  of  COTTON. 


Sptit'Orum  **  Ohooso  "-Windor. 


It  oppor-FeoUor  coupled  to  Roving- 
Waste  Oponor. 
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DODWELL  &  GO. 

Limited, 

Import  and  Export  Merchants, 

Contractors, 
Steamship  Agents, 
Insurance  Agents,  and 
Coaling  Contractors. 

Head  Office : 

24,  ST.  MARY  AXE,  LONDON,  E,C. 

Branches : 

CHINA  :  Hongkong,  Canton,  Foochow,  Shanghai,  and 

Hankow. 
JAPAN  :  Yokohama  and  Kobe. 
CEYLON:  Colombo. 

U.S.A.  :  New  York  (N.Y.),  Tacoma  and  Seatde  (Wash.), 

San  Francisco  (Cal.). 
BRITISH  COLUMBIA:  Victoria  and  Vancouver. 
ARGENTINE  REPUBLIC  :  Buenos  Aires. 
BELGIUM  :  Antwerp. 


BARRY  &  DODWELL  Ltd.,  Chungking. 


MANLOVE'S 
OIL  MILL  MACHINERY. 


COMPLETE  INSTALLATIONS 

for  all  varieties  of 

SEED  or  NUT. 


Self-contained  "ASIAN"  OIL  MILL.  Cage 
Press  System.  Comprising  Seed  Rolls. 
Heating  Kettle,  Cage  Presses,  Pump,  etc, 

WRITE  FOR  LIST  S.  457. 


MANLOVE,  ALLIOTT  &  CO.,  LTD.. 

BLOOM  SGROVE  WORKS, 

NOTTINGHAM,  ENGLAND. 


C.  M.  &  M.  SPECIALITIES: 

CENTRAL  EXHAUST  AND  HEAT  EXTRACTION  STEAM  ENGINES 

with  Piston  Drop  Valves,  forced  lubrication  to  all  working  parts  and  Patent  Combined  Drain 
Exhaust  and  Relief  Valves  allowing  of  Exhaust  to  vacuum  and  atmosphere  in  the  same  Engine 
under  the  most  economical  conditions 

DIESEL  OIL  ENGINES  from  50  B.H.P.  upwards. 

CONDENSING  PLANTS   i^P  capacity   and   supplied  with    reciprocating  or 

Rotary  Air  Pumps,  a'so  steam  jet  Air  Extraction. 

COMPLETE  POWER  INSTALLATIONS. 

May  we  send  yon  further  particulars  ? 


Est. 


1848 


Cole,  Marchent  &  Morley  Ltd. 


Bradford,  England. 


Telcffram. 


"Cole,  BradlorJ.' 


C.  M.  &  M.  650  I.H.P  Central  Lxhaust  Steam  Eagine. 


Nov  4  1920 
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SANDERS,  REHDERS 

&  CO.,  Ltd. 

London  &  Manchester. 


MAKERS  and   SOLE   SUPPLIERS  of 
THE  WELL-KNOWN    '  SARCO 

Fuel  Economy  Instruments 

INDICATING  AND  RECORDING. 


GO,  RECORDERS, 
STEAM  METERS, 
WJTER  METERS. 
DRAUGHT  GAUGES. 
PRESSURE  GAUGES. 


e&TABLlSMEO  1888. 


GAS  CALORIMETERS, 
COAL  CALORIMETERS 
PYROMETERS, 
THERMOGRAPHS, 
STEAM  TRAPS,  &C. 


As  Supplied  to 

H.M.  NAVAL  YARDS, 
AIRCRAFT  and  MUNITION  FACTORIES. 
STEEL  and  IRON  WORKS, 
COLLIERIES,  CHEMICAL, 
ELECTRIC  LIGHT  and  GAS  WORKS 
In  all  Countries. 


Also  BUYERS  and  SHIPPERS  of  many  years 
experience  of  all  kinds  of  Machinery,  Plant,  Tools, 
Accessories  and  Mill  Supplies  in  general. 


PRATT  CHUCKS 


British  Manufacture. 


INDEPENDENT  4-JAW  CHUCKS 

With  Reversible  Jawt  and  Heavy  Bodies.  Double  Thrust  Bearings  to  Screws 
(lO-in.  size  and  upwards). 

STANDARD  SIZES— 
4},  5,  6,  8,  9,  10,  12, 14,  15,  16,  17,  18,  20,  22,  24,  26,  28  &  30  inches  diam. 

UNIVERSAL  GEARED  SCROLL  CHUCKS 

Ssll-eentrins  with  three  or  fojr  jaws.    Standard  Sires  4",  5".  6",  7i",9  " 
lOi',  12',  15",  tS'  &21'  diam. 

2.JAW    BRASS    FINISHERS'  CHUCKS 

Universal  and  Independent.   Standard  sizes— 5,  6,  7.K  9.  12  &  15  inches  diam. 

REVERSIBLE    FACE    PLATE  JAWS 

standard  Sizes— 6,  8,  10,  12  &  14  inche 

Manufactured  by 


F.  Pratt 

&  Co.  Ltd. 


HALIFAX,    .J,  .    p,att,  HaliJax.' 

England.  Telephone:  no.  lei 


Economise  in  Sliipping  and  Save  Freight 

BY  BALING  YOUR  GOODS  TIGHTLY  IN  A 


BIJOLI"  PRESS 


Balini;  P/ ess  fo  •  Flax,  Sisal,  and  simila  •  Fibres  to  give  Maximum  Density  Permissible. 

Why  ship  things  such  as  Sheet  Rubber,  Hides,  Bark,  etc.,  looseiy  packed 
when,   if  properly  pressed,  you  can  save  at  least  half  your  freight. 

WkllE  TO    ::  . 

Shirtliff  Bros.,  Ltd.,  Letch  worth,  Herts,  England  | 
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KITCHEN'S  REVERSING  Rudders. 


PATENTED   IN   THE  UNITED  KINGDOM   AND  ABROAD. 


NO    REVERSE   GfcARS,    REVERSING    PROPELLERS  OR 
REVERSING    OF    THE  ENGINT. 
[PERFECT  SPEED  CONTROL   BY   RUDDERS  ONLY. 
LOWER   RUNNING   COST,   SAVING  OF  TIME    AND  LABOUR. 
GREATER    MANOEUVRING  POWER. 
INCREASED    ENGINE  EFFICIENCY. 


KITCHEN'S  REVERSING  RUDDER  Co.,  Ltd., 

711,    ROYAL    LIVER    BUILDING,  LIVERPOOL. 

Cables:    "REVERSING,    LIVERPOOL."  Telephone.    BANK  4681. 


Sir  WILLIAM  ARROL  d  Co.^ 

Dalmarnock  Ironworks,  BRIDGETON,  GLASGOW.  ' 

Cables:    'TAY.  GLASGOW." 

London   Offices  :   66,   VICTORIA   STREET,   WESTMINSTER,  S.W. 

Shangha  Office:  43,  KIANGSE  ROAD  (P.O.  Box  243).  Tel.:  "REBRITMAN,  SHANGHAI." 


Hydraulic  Machinery. 

Temperley  Transporters. 
Steel    Framed  Building^s. 


CRANES  Of  all  Classes. 

BRIDGES. 

structural  Steelwork. 


Crane  Department:   PARKHEAD  GLASGOW. 


STERN  WHEEL  STEAMER 

built  by 


YARROW  &  CO.,  L™,  Glasgow, 

(formerly  of  Poplar,  London). 

Yarrows.  Limited,  of  Victoria,  British  Columbia,  Shipbuilders,  Ship  Repairers  and  Engineers, 
are  associated  with  Yarrow  &  Co.,  Ltd.,  Glasgow. 


The  above  rcprc'^cnl^ 


"halk'W  draught  Skrnwhccl  Steamer,  length  130  ft-,  beam  31  ft., 
lirMiighl  3  ft.  when  carfyint>  110  tons. 


Messrs.  YARROW  construct  fast  Passenger  and  Commercial  Vessels,    Shallow  Draught 
Steamers,  Tugs,  &c.,  propelled  by  Sternwheels,  Side  Wheels,  or  Screws  working 
in  Tunnels  fitted  with  Yarrow's  Patent  Hinged  Flap. 
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AVIATION 
DEVELOPMENTS. 


During  tlie  month  an  official  Air  Conference  ha.s 
been  held  in  London,  at  the  Guildhall,  and  all 
bianclie.<  of  aviation  are  tlie  sounder  for  tlie  frank 
admis.'^ion.s  and  expert  opinions 
.submitted.  It  i.s  eA-ident  that  com- 
mercial aviation  in  Great  Britain 
is  not  likely  to  succeed  uules.s 
accorded  special  aid.  This  may  take  the  foim 
of  a  Government  subsidy',  or,  as  we  should  prefer 
to  see  it,  the  carriaf^e  of  the  whole  of  the  Continental 
mail  may  be  placed  with  the  aviation  tro.iisport 
companies,  and  the  industrv*  thus  f>-iven  tlie  neces- 
sary backing.  Some  such  measure  is  as  necessary 
a.s  it  i.s  advisable  at  the  present  stage,  and  there  is 
little  doubt  such  aid  will  be  forthcoming.  The 
advantages  to  be  found  in  tbe  development  of  aerial 
transport  justify  it,  and  tlie  im])ortance  of  such 
development  from  a  militaiy  point  of  view — wliich 
is  omnipotent  when  aviation  matters  are  considered 
— allows  of  no  alternative.  The  technical  recom- 
mendations and  disclosures  made  at  the  inference 
certainly  compel  attention,  though  they  may 
not  bring  witli  them  conviction  as  to  their  efficacy. 
The  statement  made  that,  because  of  the  rise  in  the 
cost  of  petrol,  it  may  be  necessaiy  to  rejilace  the 
petrol  with  some  form  of  steam  engine  was  ])robably 
Hie  most  striking  development  mentioned  during 
the  jHoceedings.  llie  development  of  aviation 
lias  only  been  rendered  iiossible  by  the  developmeiM 
of  the  petrol  engine.  Eliminate  this  factor  in  avia- 
tion, ami  the  jirogress  we  have  made  does  not 
caiTy  us  very  far.  It  is  difficult  to  realise  how 
steam  can  be  employed — commercially,  at  least — 
except  for  very  short  flights.  If  such  a  dev('lo])ment 
be  possible,  then  it  can  hardly  fail  to  affect  all  forms 
of  transjKirt  and  industry  as  a  whole.  To  such 
it  will  be  of  more  value  than  to  aviation.  If  scarcity 
and  higli  cost  of  petrol  ai'e  tbe  difficulties  before 
aviation,  one  would  liave  bjoked  for  a  solution  in  the 
rapid  develojmient  of  those  schemes  now  under 
consideration  for  the  production  of  power  alcohol, 
\vbich  promise  industry-  nrilimited  supplies  of  fuel. 
We  are  glad  to  note  Air  Conferences  are  to  be 
held  annually.  By  such  means  the  problems  which 
confront  commercial  aviation  can  best  be  handled. 


In  the  light  of  the  comments  jnst  offered,  it  is 
satisfar;tory  to  note  that  mucli   is  being  achieved 
in  the  search  for  new  motor  fuels.     An  encour- 
aging     statf!nif!rit      on  India's 
POWER  potential    supplies   of    fuel  from 

ALCOHOL.        vegetable     alcohol    was  recently 
made  by  Sir  CTiarles  Bedford  at 
the  Royal  Society  of  Arts,  in  F/onrlon.     TIm'  poten- 


tialities of  India,  and  especially  of  tlie  deltaic  areas 
in  Bengal  and  Burmali,  are  said  to  be  unrivalled 
even  by  China.  Tlie  Government  of  India  is 
showing  due  recognition  of  the  importance  of  these 
possibilities.  A  Committee  has  been  appointed  to 
study  bulk  storage  and  transport,  conditions,  and 
Sir  Charles  has  left  for  India  to  renew  his  investi- 
gations. The  question  of  motor  fuel  from  waste 
vegetation  was  considered  at  leng'th  at  the  recent 
Iniiierial  ^lotor  Transport  Conference,  just  held  in 
London.  The  development  and  ciiltivation  of  areas 
on  estates  to  ensure  a  local  supply  of  fuel  was 
strongly  urged,  and  a  system  of  co-operation  between 
the  agriculturist  and  the  distiller  was  proposed. 
The  scope  for  develoxmient  was  well  illustrated  by 
one  speaker,  who  mentioned  an  area  in  British  East 
Africa,  of  comparatively  small  dimensions,  which, 
if  planted  with  the  right  crop.-::,  would  jiroduce  an 
amount  of  alcohol  that  would  displace  the  petrol 
used  throughout  the  British  Isles.  Eepresentatives 
have  already  been  dispatched  to  cer'tain  ten-itories  to 
consider  whether  the  material  could  be  produced  for 
alcohol  at  an  economical  figure.  Valuable  experi- 
ments have  been  conducted  at  the  Manchester 
flniversity  in  comparing  alcohol  with  petrol  as  a 
fuel.  Alcohol  has  most  of  the  qualities  required  in 
a  motor  fuel.  It  has  lower  calorific  value  than  petrol, 
and  can  be  used  under  g'reater  compression.  Even 
the  admixture  of  20  per  cent,  of  benzine,  which  is 
convenient  in  starting  from  cold,  does  not  materially 
lower  the  high  ignition  tempeiature  under  compres- 
sion. The  initial  disadvantage  of  alcohol  is  that  it 
gives  off  vapour  very  slightly  at  low  temperature. 
It  is  possible  to  overcome  this  by  spraying  alcohol 
into  the  cylinder  and  warming*  it  by  compression. 
But  alcohol  can  be  most  conveniently  used  with  a 
20  per  cent,  mixture  of  benzine.  Experiments  have 
been  conducted  by  the  London  General  Omnibus 
Comjiany  with  a  benzole-alcohol  mixture,  and  show 
ease  of  starting,  acceleration,  flexibility,  and  pulling 
at  low  speeds^  and  an  absence  of  engine  knocking 
when  negotiating  hills  at  low  speeds.  Some  4,500 
miles  were  covered  at  an  average  speed  of  seven 
miles  per  g'allon.  Wlieie  an  alcohol  fuel  is  on  the 
market  a  large  demand  has  been  met,  as  instance  the 
case  of  "  Natal ite  " — the  substittite  for  petrol  in  use 
in  South  Africa,  recently  described  in  this  jounial — 
where  the  manufacturers  are  now  endeavouring  to 
cope  with  the  demand  by  installing-  additional  plant. 


II.M.  Chief  Inspector's  Rejiort  on  Factories  and 
Woikshops  for  1919  gives,  as  usual,  a  clear  idea  of 
the  extent  and  trend  of  engineering  develo])ment  in 
Great  Biitain.    The  ia])idly  extend- 

ENGiNEERiNG      ing  usc  of  electi'icitv  in  industry 

DEVELOPMENT   IN  .     7i  i    i        ^•  p'    j  f     n  ' 

GREAT  BRITAIN.  IS  tlio  Outstanding  teatui-e  ot  tlie 
rejiort.  The  existing  generating 
stations  in  many  districts  have  been  quite  unable  to 
cope  with  the  rajjidly  increasing  demand  desjn'te 
extensions  of  jiower  houses.  INlany  millowneis  in  the 
woollen  and  cotton  districts  who  could  not  be  per- 
suaded before  the  war  to  adopt  electrical  driving  are 
now  clamouring  for  it.  '^Phe  i-e])Oit  draws  attention, 
as  it  did  last  year-,  to  the  increased  use  of  electi  ic-ity 
foi'  heating  metal  furnaces  and  for  welding  steel 
v-astings.  llefei ence  is  also  made  to  the  installation 
in  one  large  iioti  mill  of  electrical  ])laiit  for  diiving 
a  large  reversing"  rolling  mill  requiring*  2,500  to 
8,500  horse-power.  Many  larg'e  and  excellently 
('(jiiipped  factories  liave  been  built  during  the  period 
under  review.  Since  1914  the  number  of  factories 
has  inci-eased  by  12, 090,  and  thei-e  has  been  a  de- 
crease of  (S,0G0  in  the  numlier  of  worksho])s,  d\ie  to 
the  gradual  closing  down  of  country  workshops  and 
an  (extensive  conversion  of  town  workshops  into  fac- 
tories, larg-ely  by  the  installation  of  electric  jiower. 
The  report  as  a  whole  makes  satisfactory  reading  in 
view  of  the  jiessini istic  outlook  for  British  trade  pre- 
sented in  certain  (luaitcrs.  The  deniaixl  forcommodi- 
ties,  which  in  1919  induced  manufacturers  to  reach 
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out  in  all  directions  for  increased  manufacturing 
facilities  and  assured  activity  for  a  very  long  time 
to  come,  must,  it  is  imaigined,  be  quickly  regained 
with  more  settled  labour  conditions.  The  report 
states  that  conspicuous  growth  was  shown  in  ship- 
building and  repairing,  also  in  the  motor  vehicle 
industry.  Standardisation  and  specialisation  appear 
to  be  the  order  of  the  day,  together  M-ith  mass  pro- 
duction and  the  increased  use  of  labour-saving 
machinery. 


Some  little  time  back  particulars  were  given  in 
these  pages  of  the  Board  of  Trade  Export  Credit 
Scheme  to  foster  foreign  trade.    Tlie  i)rincii)]e  was 

tiiat  tlie  Treasury  should  advance 
EXPORT  80  per  cent.,  for  a  period  of  up  to 
SCHEME.         tliree  years,  of  tlie  cost  price  of  the 

goods  to  be  supplied,  leaving  the 
balance  to  be  advanced  by  bankers  of  the  manu- 
facturing firm  wishing  to  export.  Measures  are  now 
being  taken,  under  tbe  auspices  of  the  Federation  of 
British  Industries,  that  the  scheme  should  provide 
for  advances  to  appioved  linns  of  100  ])er  cent.  It 
is  pointed  out,  moreover,  tliat  the  policy  under  the 
scheme  is  to  oblige  the  exporter  to  finance  20  per 
cent,  of  the  net  cost  price  of  the  goods  that  it  is 
intended  to  export.  Granted  that  tlie  bankers — or, 
if  the  sugg'estions  are  accepted,  in  future  the  Trea- 
sury— will  provide  the  20  per  cent.,  the  exporter 
is  still  forbidden  to  cover  this  risk  by  means  of 
insurance.  It  may  be  ai"gued  that  this  obligation 
ensures  the  exporters  only  taking  on  sound  business, 
inasmuch  as  business  which  is  good  enough  for  the 
Treasury  to  finance  to  the  extent  of  80  per  cent, 
should  be  good  enough  for  the  profiting  finn  to 
finance  to  tlie  extent  of  20  per  cent.  But  it  is  now 
strongly  urged  the  Board  of  Trade  agrees  to  the 
exporter  being  allowed,  if  he  desires,  to  cover  him- 
self by  insurance.  So  far  as  certain  Continental 
countries  are  concerned,  the  Government  has  now 
ag'reed  to  advance  up  to  100  per  cent.,  and  manufac- 
turers are  promptly  availing  themselves  of  such 
improved  facilities. 

In  America,  and,  to  a  small  extent,   in  Great 
Britain  also,  there   is    a    falling  oif  in  merchant 
ship  construction,  due  to  increased  cost  of  constrnc- 
tion.      Even    approximate  prices 

the''''ijnited     ''"'^  of  delivery  are  difficult 

STATES.  to  obtain.  These  diffic'ulties  are  more 
pronounced  in  the  case  of  repair 
work  than  for  new  tonnage.  In  Great  Britain,  and 
likewise  in  tlie  vStates,  more  settled  labonr  conditions 
are  ])redicted  in  the  near  futiire,  and  the  position  is 
viewed  with  comparative  confidence.  In  America 
plans  are  very  generally  being  considered  for 
securing  greater  economy  in  construction,  and  for 
utilising  to  a  very  much  greater  extent  than  hitherto 
the  ec^onomies  which  the  marine  oil  engine  renders 
possible  for  shipowning  interests.  In  view  of  the 
far-reaching  m.easures  which  have  been  taken  to  sup- 
port United  States  shippiuig,  interest  attaches 
to  the  statistics  regarding  the  operations  of  the 
vessels  of  the  Ignited  States  Shippinq'  Board  recently 
published  in  Chicago  by  Admiral  Benson.  These 
show  that  for  the  twelve  months  ended  June  last  the 
vessels  carried  exports  of  lil,3~9.000  tons,  and 
impoT-ts  of  7.2riR,000  tons,  a  total  of  20,015,000  tons. 
Of  the  total  foreign  trade  of  the  United  States  during 
the  fiscal  year,  57  per  cent,  was  carried  by 
American  vessels — 29  per  cent,  by  Shi])ping  Board 
and  2<S  i)er  cent,  by  Independents.  The  tonnage  of 
active  vessels  at  present  controlled  by  the  Shipping 
Board  is  distributed  to  the  extent  of  -38  per  cent, 
in  North  Enropean  trade.  17  per  cent,  in  Trans- 
pacific, and  15  per  cent,  in  South  American  trade. 
The  total  documeiited  sea-going  merchant  marine  of 
the  I'^niied  States  (•'"'00  <n-oss  tons  and  over)  at  October 
1,  1920,  consisted  of  3,-182  vessels  of  11,708,342 
gross  tons.     Of  tliis   total   the   Shipping  Board 


now  owns  1,(>27  vessels,  ()93  of  which  are  vessels  of 
less  than  5,000  d.w.  tons  each.  Vessels  between  5,000 
and  (i,000  d.w.  tons  number  147,  or  771,734  d.w. 
tons. 


'lllie  report  of  Lloyd's  Register  of  Shipping  for 
the  twelve  months  ended  June  last  gives  an  expert 
and  most  valuable  review  of  shipbuilding-,  both  in 
Great  Britain   and   abroad.  Tlie 
. .  Ji^S.S^^^?!^^^  countries     in     which     the  great 
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OF  SHIPPING.  hulk  oi  new  tonnage  nas  been 
built  are  the  United  Kingdom, 
America,  and  Jai)an.  Of  tbe  total,  2,009,495 
tons  were  built  for  the  Cnited  States  (1,735,318 
ions  ])eing  for  the  United  States  Shipping 
Board),  while  tlie  tonnage  built  for  tlie 
rinited  Kingdom  was  1,234,917  and  for  Japan 
444,957.  The  great  amount  of  re-conditioning  work 
undertaken  after  the  war,  and  the  conversion  of 
vessels  to  burn  oil  instead  of  coal,  have  undoubtedly 
had  tlie  effect  of  limiting  the  output  of  new  tonnage. 
The  vessels  of  great  size  which  were  lost  during  the 
war  have  not  yet  been  replaced,  the  more  urgent 
demand  being  for  the  replacement  of  general  cargo 
vessels.  With  a  view  to  expediting  the  approval 
of  i)lans,  and  at  the  same  time  cii:ibling  shipbuilders 
and  owners  to  discuss  the  scantlings  and  arrange- 
ments of  new  vessels,  and  followin<>'  the  successful 
jxilicy  already  adopted  in  America  and  France, 
experienced  surveyors  have  been  appointed  by  the 
Su  iety  for  Japan  and  elsewhere  to  a])prove  on  the 
sijot  plans  in  accordance  with  the  Society's  regaila- 
tions.  During  the  year  the  Society's  Chief 
Surveyor  visited  Japan,  China,  the  Straits  Settle- 
ments, and  India,  whilst  the  Committee  in  London 
had  the  pleasure  of  entertaining  Baron  R.  Kondo 
of  Japan,  President  and  Managinsr  Director  of  the 
Nippon  Yusen  Kabushiki  Kaisha.  During  the  twelve 
months  under  review  the  Society  conducted  inves- 
tigations, and  instio-ated  proposals  on  many  impor- 
tant matters,  including  the  snb-division  of  passeuiger 
vessels,  the  storage  of  oil  on  ships  using  oil  fuel, 
bilge  pumping  arrangements  on  passenger  ships, 
experiments  on  riveted  joints,  the  standardisation 
of  marine  boilers,  and  rules  for  electric  fittings  on 
board  vessels,  etc.  A  feature  of  the  report  is  the 
development  it  shows  in  motor  shipbuildiuig,  which 
is  treated  at  length  elsewhere  in  this  issue. 

The  United  States  Eirgineering-  Council  is  taking 
measures  for  securing  recognition  of  the  classifica- 
tion and  compensation  of  vainous  engineering  posi- 
tions. By  the  term  "  compensa- 
CLA88iFlCATlO^^  tiou,"  salaiy  or  remuneration  is,  of 
^Tn  ^aimerica.  course,  intended.  The  svstem  is  to 
be  applied  to  2-')  branches  of  engi- 
neering. From  all  points  of  view  the  movement  is 
praiseworthy.  It  will  go  a  long  way  to  secure  greater 
efficiency  and  to  remove  the  discontent  which  is  so 
often  characteristic  of  professional  engineering 
circles.  At  present,  positions  calling  for  the  same 
qualifications  are  often  subject  to  wide  variations  in 
scale  of  remuneration,  and  there  is  really  no  stan- 
dard to  be  taken  as  a  guide.  Very  similar  conditions 
obtain,  and  a  similar  remedy  is  <  :illed  for  in  prac- 
tically all  countries  where  enigineei  ino-  really  consti- 
tutes an  industiy.  The  measures  which  are  being 
carried  out  in  America  are  likely  to  help  in  setting 
a  standard  elsewhere  and  to  exert  a  beneficial  influ- 
ence wherever  engineering  activities  are  conducted. 
The  development  in  the  States  is  being  conducted  by 
the  Committee,  on  Classification  and  Compensation 
of  Engineers.  An  instance  of  the  svstem  of  classifi- 
cation proposed  is  shown  in  the  case  of  civil  engi- 
neering, which  will  include  the  following  grades: 
Chief  engineer,  engineer,  senior  assistant  enoineer, 
assistant  engineer,  junior  assistnnt  engineer,  senior 
aid  (office),  senicu'  aid  (field),  aid  (o.  and  f.),  junior 
:iid  (o.  and  f.).  The  i)rofessional  services  grades 
begin  with  the  junior  assistant  engineer. 
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ENGINEERING,  MINING  AND  INDUSTRIAL  PROJECTS  IN  THE 

FAR  EAST. 


NAGASAKI   HARBOUR  IMPROVEMENTS. 

The  proposed  harbour  iniproveinent  works  at  Nagasaki 
rec-orded  recently  in  these  pages  include  the  following  con- 
tracts :  — 

(1)  To  fill  in  the  foreshore  at  Deshima  for  a  length  of 
230_  ken  (1,372  ft.)  and  an  average  breadth  of  26  ken 
(147  ft.),  and  to  build  a  quay  wall  14  ft.  above  low  tide  at 
which  two  steamers  of  8,000  tons,  or  three  of  5,000  tons, 
can  moor.  At  a  later  date  the  railway  line  (now  nearly 
a  mile  distant)  is  to  be  connec-ted,  and"  warehouses  are  to 
be  built  on  the  reclaimed  ground. 

(2)  To  dredge  to  a  depth  of  30  ft.  in  front  and  in  the 
neighbourhood  an  area  of  100,000  tsubo  (about  400,000  sq. 
yards;,  thus  adding  a  third  to  the  available  area  of  this 
depth  in  the  inner  harbour. 

(3)  To  build  a  landing  stage  by  the  station,  to  enable 
goods  to  be  loaded  direct  from  the  railway  trucks  to 
lighters. 

H.M.  Consul  at  Nagasaki  reports  that  these  works  are 
estimated  to  cost  one  and  a-half  million  yen.  Of  this  the 
Government  is  to  pay  one-half,  the  other  half  will  fall 
upon  the  city.  The  exact  manner  in  which  the  sum  is 
to  be  raised  has  not  yet  been  decided.  The  work  is  to 
occupy  three  j-ears,  and  will  necessitate  increased  railway 
communications  if  full  benefit  is  to  be  secured  from  the 
improvements. 

PROPOSED  ELECTRIC    TRACTION  EXTENSIONS 
AT  YOKOHAMA. 

An  application  has  been  sent  to  the  Yokohama  Municipal 
UHice  by  the  Yokohama  Elec-tric  Car  Company  for  per- 
mission to  extend  the  electric  car  line  by  a  double  track 
from  Honmoku  to  the  Yawatabashi  terminus  along  the 
shore.  The  cost  of  the  new  enterprise  is  1,000  000  ven 
including  459,475  yen  for  rails  and  130,050  yen  for"  the 
reconstruction  of  the  Yawata  bridge. 

''METEOROLOGICAL  STATIONS  FOR  JAPAN 

The  Marine  Obseivatory  of  Kobe,  on  T:jinoyama  '  on 
which  the  Kobe  Meteorological  Obscrvatorj'  also  stands  has 
now  been  completed,  and  it  is  reported  that  the  authori- 
ties iMll  establish  two  more  fully^uipped  meteorological 
observatories  in  Japan-^jne  at  Kobe  and  the  other  at 
r  ukushinia. 

STEEL  FROM    VOLCANIC    IRON  SAND. 

Advices  from  Tokyo  state  that  a  project  is  under  con- 
sideration for  ex])loiting  a  method  of  utilising  volcanic  iron 
sand  for  thr>  manufaftture  of  steel,  which,  if  adot)ted  it 
claims  would  make  Japan  independent  of  iin],orts.  It  is 
added  that  the  recurrent  anti-Jajjanese  movements  in  C;hina 
since  the  signing  of  the  Treaty  of  Ver.saill(,s  forced  Jap^n 
to  seek  a  means  of  .securing  an  adequate  home  steel 
supply.  Experiments  were  begun  in  September  last  with 
iron  sand,  of  which  there  are  unlimited  supplies  in  the 
«>untry  and  tolerably  good  iysult«  were  obtained  from 
practical  experiments  at  the  Penchihu  blast  furnace. 
Although  the  discovery  is  successful  from  the  military 
jxnnl  of  view,  the  statement  concludes,  this  does  not  neces- 
sarily mean  that  it  ensures  any  economic  advantage. 

MOTOR  BOATS  FOR  FORMOSA. 

Since  Formosa  has  ber^n  occujiied  bv  Japan  a  great 
impetus  ha.i  been  given  to  the  fishing  industry,  and  an 
imj-mrtant  pot<-ntial  and  actual  demand  for  vessels  has 
developed.  Motoi  Iwats  are  used  for  catching  bonito  and 
tunny,  which  are  found  in  great  abundance.  There  are 
*f>me  3H0,rX)0  Japanese  vessels  engaged  in  the  fishing  indus- 
try in  Far  Kantorn  waters.  About  1,400,0<X>  people  are 
employed,  and  the  value  of  the  products  obtained  amounts 
to  ]2<t,(X)li,()()(t  yen  annually. 

DAIREN   WATERWORKS  SCHEME. 

A  sum  of  1,081, 3H0  yen  has  been  set  aside  by  the 
Kwantung  Oovemment  for  the  extension  of  the  Dairen 
Waterworks.  This  expenditure  will  be  spread  over  five 
years.  With  the  completion  of  this  work  there  will  bo 
available  2^J,0<)0.fX)0  tons  of  water,  sufficient  to  supjtly  a 
population  of  .W),000  persons.  It  is  stated  that  the  muu-c. 
frf  supply  IS  U,  \x-  at  I/img-Wang-Tang,  22  miles  from 
iJaire.n,  where  a  reservoir  is  to  be  built,  w>vering  w>rno 
a/:refl,  with  a  <l^pth  of  12fJ  ft.  The;  fihsfjtric  power  house, 
fif  1,2fKl  kilowatt  caf  acity,  for  immping  tho  wat^-r  to  Dairen, 


is  to  be  established  in  Port  Arthur,  though,  of  <ourse,  the 
pumps  themselves  will  be  at  Lung-Wang-Tang.  The  main 
pipe  will  be  of  18  in.  and  the  supply  pipes  of  IG  in.  dia- 
meter.   Details  ol'  costs  are  as  follows:  — 

Yen.  Y'en. 

Re.servoir    1,524,400       Buildings    18,500 

PumjDs    84,000       Setting  main 

Power  house  and  pipes    (j:!l,000 

transmission  of  Tunnel  work    255,000 

power  to  reser-  Setting  sujiplv 

voir    314,000  pipes   .".  1,184,500 

Maehincrv    100,000 

AMERICAN   ELECTRICAL   TRADE  PROJECT  IN 
CHINA. 

liciitcr's  Trade  Service  announces  from  Now  York  that* 
the  American  Western  Electric  Co.  is  fitting  out  a  house- 
boat at  Shanghai,  which  will  make  a  tour  of  the  rivers 
and  canals  of  China  this  winter.  The  boat  will  contain 
practically  all  the  latest  electrical  labour-saving  devices 
to  be  found  in  American  homes.  It  will  carry  a  complete 
line  of  household  devices,  including  motoi'-driven  sewing- 
machines,  vacuum  cleaners,  irons,  and  washing  machines, 
as  well  as  the  labor.r-saviug  electrical  apparatus  used  liy 
.Vmerican  farir,er« 

SHANSI    UNIVERSITY  EXTENSIONS. 

lender  the  progiessive  administration  of  Governor  Y'en 
and  through  the  siiccessful  negotiations  of  Mr.  H.  Wong, 
a  graduate  of  the  Imperial  College  of  Science  and  Techno- 
logy, South  Keasingt<m,  London,  and  Dean  of  the  I-Cngi- 
neering  Department  of  the  Shansi  ITniversitv,  additional 
funds,  $50,000  foii-  the  rebuilding  of  the  Engineering  De- 
partment and  $20,00(J  every  year  for  equipping  the  same, 
have  been  granted  to  the  I'niversity.  The  new  building 
will  be  built  entirely  in  Western  style,  and  was  expe<'ted 
to  bo  coanpleted  ai.  the  beginning  of  November  this  year. 
It  is  hoped  that  iri  five  years'  time  this  department  will 
be  e((uipped  fully  along  up-to-date  line.*  and  become  one 
of  the  best  educational   institutions  in  North  China. 

DEVELOPMENTS  IN   FRENCH  INDO-CHINA. 

The  Agence  Gencrale  des  Colonies,  Piece  21,  2e 
etage,  27,  Rue  Oudinot,  Paris,  is  calling  foi-  tenders  for 
generating  station  at  Gia-Lam,  French  Indo-China; 
pumping  station  at  Dong-Du,  on  the  Red  Riv(>r;  and  for 
electric  line  between  above  stations.  The  installation  of  a 
power  station  is  contemplated  at  the  Falls  of  Chobo,  on 
tho  Noire  River,  Indu-China.  Some  50, OCX)  h.j).  is  esti- 
mated as  available,  \\liich,  after  supplying  5,000  h.p.  to  a 
zinc  works,  will  pr</vi(le  power  for  irrigation  in  the  lower 
reaches  of  the  Rouge  River,  the  surplus  ibeing  distributed 
to  local  industrial  consumers. 

INDUSTRIAL  PROJECTS  IN  SUMATRA. 

Tho  Agricultural  I'^conomics  Section  of  the  Netherlands 
East  Indian  Government  draws  attention  to  tho  possibili- 
ties for  industrial  development  in  Sumatra.  Tea  planta- 
tions are  promising  at  an  elevation  of  2,000  ft.  or  over. 
Many  requests  have  been  made  to  the  Government  for 
plantiition  land.  In  the  n(>wly-developed  Mauru  Lubah 
district  coffee  is  the  chief  product,  and  in  this  locality 
both  rubber  and  tea  promise  good  returns.  Transport  pre- 
sents difficulties,  and  much  is  ex])ectetl  from  the  ])iojected 
railway  and  motor  road  to  Padang.  Rapid  industrial 
dev<!loi)inont  will  probaljly  bo  witnessed  on  the  southern 
slopes  of  Mounts  Korintji  and  Tudjuh  when  transjinrt 
facilities  are  provided. 

A  road  from  Simgei  Penuh  to  Tajian  is  in  course  of 
<()nKtructiori.  Tninsport  liy  river  will  be  possible  from 
Indrajmra  to  Pasir  (Janting  on  the  coast,  land  from  thehco 
by  sea  to  Padang. 

Grants  for  leasehold  land  to  the  extent  oi  50,0(10  l);)uws 
arc  under  winsideiatioii.  The  soil  up  to  «  height  of 
4,500  ft.  is  rich,  and  prospects  for  tea  and  cinchona  aro 
good,  the  only  <lr;iwbacks  being  transport  and  laliour. 

In  th((  Djambi  Highlands  large  areas  of  land  suitable  for 
rubber  and  oil-palm  plantations  are  available.  Tho  soil 
is  good,  and  tho  rainfall,  tiioiigh  not  heavy,  is,  neverthe- 
less, r(^gular,  t/hough  the  district  lacks  roads  and  ])opula- 
tion.  r)wing  to  the  scarcity  of  labour  and  the  food  diffi- 
culties it  would  seem  that  only  largo  enterprises  have  a 
chancf'  here,  but  as  soon  as  a   railway  is  laid  down  and 
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the  roads  put  in  good  order  smaller  estates  will  be  placed 
on  all  fouris  with  the  bigger  conc-enis. 

The  territory  of  Miiara  Bungo  can  best  l)e  develope.d  first 
without  too  great  expense.  It  is  expect<Hl  that  the  dis- 
tricts on  the  slo])es  of  the  Siiinbiiig  and  Mesiirai  moun- 
tains will  also  offer  good  o])]K)rtniiities  for  high  hind 
cultivation. 

Projects  are  likely  shoi'tly  to  come  under  consideration 
for  the  development  of  the  coal  concession  in  Sumatra, 
from  which  it  is  anticipated  some  l.>(),()0(),()()0  ttuis  of  good 
furnace  coal  can  l)e  obtained.  .\s  a  result  of  the  liidiiug 
up  by  rail  and  motor  of  Telok,  Betong,  Palembang,  and 
Benkolen,  the  demand  for  articles  of  British  manufa<-tur<' 
steadily  continues  to  increase.  The  schemes  in  hand  for 
water-]iower  in.stallaticn  have  been  set  out  in  recent  issues 
of  this  journal,  and  offer  valuable  openings  for  industry 
and  capital 

GOVERNMENT  SUPPORT  FOR  TRANSPORT  AND 
AGRICULTURAL  PROJECTS   IN   NETH.  INDIA. 

Gr(>at  develo])meiit  of  transport  facilities  is  taking  i)la<(' 
in  the  Netluudaiuls  ICast  Indies,  and  a  sum  of  £20,'.)iH) 
has  been  set  aside  in  th(>  Budget  for  the  ]>urohas(>  of  motor 
•lorries  and  cars  for  Java  and  .Snn;atra.  Further  than 
this,  a  cousid<u'able  -sum  is  to  be  set  apart  for  increasing 
the  rolling  stock  of  the  railways  and  extending  them.  Of 
ev(>n  greater  importaiU'c  is  the  fact  that  the  vei-y  consider- 
able sum  of  over  I'l.OOO.OW)  has  been  estimated  for  on 
account  of  the  De  partment  of  Agricultuie  and  Commerce. 
Most  of  the  money  will  be  spent  for  scientific  pui-poses 
connected  with  the  Institute  for  Plant  I>is(>ases,  the  estab- 
lishment oif  scientific  laboratories,  and  the  better  adminis- 
tration of  the  foiests. 

DUTCH   RUBBER   PLANTING  DEVELOPMENT. 

I'^urtlier  issues  of  capital  aro  announced  by  several  Dutch 
rubber  planting  concerns.  The  Hessa  Rubber  ]Maatschai)])ij. 
formerly  the  Hessa  Taliak  Mij,  is  inci'easing  its  ca])itai 
from  fl.'70(X0nO  to  fi. 2, 000,000  by  an  issue  of  fl. 1,000  siiarcs. 
The  present  development  of  the  comj)any'.s  plantations 
gives  promi.se  of  a  yield  of  13.5,01)0  hnlf-ka:.  rubber  this 
year,  2fi0,000  half-kg.  in  19-^1,  100,0(10  half-kg.  in  1922, 
520,000  half-kg.  in  1923,  C50.O0O  half-kg.  in  1924,  and 
7(iO,(MK)  half-kg.  in  1925. 

The  N.V.  Nederhmdsch-Indische  Rubber  en  Koffie 
Cultuur  Maatschappij  is  i.ssuing  fl.. 500, 000  worth  of  ordin- 
ary shares  of  a  face  value  of  fl. 1,000  or  fl.lOO  each,  at 
the  rate  of  175  pei"  cent.,  with  participation  in  current 
year's  dividend.  The  dividend  for  1919  was  at  the  rate 
of  20  per  cent,  the  result  of  a  yield  of  188,854  half-kg. 
rubbei-,  489  piculs  .lava  coffee,  24. -501  piculs  Robusta 
coffee,  and  114,051  half-kg.  cocoa.  The  yield  for  the 
current  year  is  estimated  at  202,000  half-kg.  rubber,  100 
]iiculs  Java  coffee,  19,500  piculs  Robusta  coft'ee,  and 
110,000  half-kg.  cocoa. 

COMMERCIAL   PROGRESS  IN  JOHORE. 

The  great  commercial  activity  reported  in  Johore,  the 
most  southern  of  the  native  States  that  come  within  the 
jurisdiction  of  the  High  Commissioner  for  the  Malay 
States,  should  create  industriaT  projects  of  some  import- 
ance. This  is  jjarticularly  true  as  regards  agriculture.  So 
great  .has  been  the  recent  rush  for  agricultural  land  that 
applications  for  no  less  than  750.000  acres  have  been 
received,  or  albout  one-sixth  the  area  of  the  State.  Most 
of  the  applications  were,  of  course,  for  rubber  land,  but 
tliere  was  also  a  demand  for  a  large  area  of  land  for  the 
cultivation  of  African  oil  palm.  At  present  a  causeway  is 
being  built  to  connect  the  island  of  Singapore  with  the 
mainland  at  Johore  Bahru,  at  a  cost  of  over  £1,.500,000. 
This  will  earry  the  railway  and  will  also  have  a  roadway 
.suitable  for  motor  vehicles ;  thus  preparations  are  being 
made  for  an  era  of  even  greater  expansion,  and  if  only 
a  more  ])leutiful  supply  of  laibour  were  available  ther(> 
<:ould  be  little  donht  that  Johore  is  .destined  to  be  one  of 
the  most  ju'osperous  of  the  Native  States  of  Malaya. 

In  1911  the  revenue  amounted  to  £4(51,405,  as  compared 
with  £1,28.3, 057  iji  1919.  The  expenditui'e  in  1911  was 
£404,783;  in  1919  it  had  risen  to  £959,450,  but  this  latter 
figure  includes  exi)enditure  on  reproductive  public  works 
upon  which  £395,500  was  siient.  The  State  has  a  balance 
of  assets  over  liabilities  of  £1,067,908,  of  which  £632,357 
is  invested  in  Britis.h  War  Loan,  National  War  Bonds  and 
Funding  Loan.  The  statistics  of  trade  are  equally  good, 
fn  1914  imports  were  valued  at  £1,014,152;  in 
1919  they  had  risen  to  £3,444,.548.  Exijorts  were 
valued  at  £l,{>2!),135  in  1914;  in  1919  they  were 
valued  at  £8,315,992.  The  value  of  the  comhin<'d 
imports  and  ex])orts  of  this  Malay  State,  ojiened  up  in 
comparatively  recent  times  to  foreign  trade  in  any  degree 
of  magnitude,  now  reaches  very  creditable  figures,  iiiul  there 
is  every  ai])])cararu'e  of  its  rapid  expansion. 


MINERAL  RESOURCES  OF  THE  PHILIP- 
PINES  AND  THEIR  DEVELOPMENT. 

statistics  recently  published  by  the  Division  of  Mines 
Bureau  of  Science  at  Manila  relative  to  the  mineral 
resources  of  the  Philippines  and  their  development  show 
that  the  majority  of  Philippine  coals  falls  under  the  class 
of  lignite,  but  there  is  also  a  g(K>d  quantity  of  the  bitu- 
minous grade  on  Polillo  Island,  and  in  the  Zamboanga  dis- 
trict in  Southern  Mindanao.  No  work  has  been  done  on 
the  Polillo  dei)osit  for  the  last  two  or  three  years. 

During  the  last  few  years  there  has  been  comparatively 
little  prospecting  and,  in  consequence,  verj'  few  discoveries 
of  new  coal  seams  have  been  reported.  The  Bureau  of 
Science  lias  an  arrangement  by  which  prepared  samples 
from  ]U'ospects  in  new  territories  may  be  analysed  free  of 
charge. 

The  considerable  advance  in  the  local  price  for  imported 
coal  has  given  an  excellent  opjiortunity  to  o])en  the  coal 
dc]josits.  The  Batan  field  has  been  re-opened  and  at 
present  leads  in  ])roduction.  The  Cebu  deposits  at  Uling 
and  Danao  are  being  develo])ed  extensively  and  have 
largely  contril)uted  to  the  output.  A  newly  organised 
comjiany  and  several  small  operators  are  working  on  the 
Toledo  field.  The  National  Coal  Company  has  leased  the 
Compostela  mines,  and  has  started  to  ojien  the  coal  deposits 
at  Sibiiguey,  Mindanao,  Th.e  demand  for  Philippine  coal 
has  increased  its  market  value.  There  has  been  consideral)le 
pros))ccting  in  the  latter  part  of  1918  near  Buruanga,  Capiz, 
and  favourable  reports  have  been  received  regarding  the  pro- 
gress of  development  work.  The  coal  there  is  intermediate 
between  peat  and  lignite,  but  has  been  successfully  used 
for  firing  the  boilers  of  some  of  the  inter-island  steamers 
when  mixed  with  firewood. 

At  the  close  of  1918  twenty-three  mines  were  producing 
coal  in  greater  or  less  quantitiefi.  The  miners,  with  few 
exceptions,  are  Filipinos;  but  the  supervision  *is  largely  in 
the  liands  of  Americans  and  Europeans.  A  modified  form 
of  the  room-and-pillar  system  of  mining  is  used  by  the  more 
developed  mines.  Coking  coal  occurs  in  Cebu  Province, 
but  the  seams  have  not  yet  been  proved  economically  im- 
portant. The  Manila  Gas  Corporation  manufactures  coke 
locally,  but  from  Japanese  coal. 

The  production  of  coal  in  the  Philippines  was  largest  in 
1909,  when  30,3.36  metric  tons  were  produced.  In  1918  the 
production  was  about  half  that  for  1909  (15,663  tons).  To 
date  the  Philippine  Islands  have  produced  147,280  tons  of 
coal.    Serious  work  in  mining  began  in  1890. 

The  production  of  iron  from  the  Bidacan  districts  and  its 
use  in  the  form  of  plough  coulters  and  fittings  have  con- 
tinued steadily.  The  old  native  method  of  smelting  is  still 
used,  and  the  difficulty  now  encountered  by  the  smelters 
in  obtaining  a  good  fuel  supply  near  the  mines  is  a  reason 
for  the  decreasing  production.  The  curtailment  of  pig-iron 
im]>orts  has  nearly  stopjjed  the  manufacture  of  agricultural 
and  household  implements  in  Manila  by  the  Chinese,  who 
still  continue  to  work  intermittently  by  using  scrap.  With 
the  shortage  of  scrap  and  pig-iron,  attention  was  directed 
to  the  jiossibility  of  jiroducing  grey  iron  from  Philipjiine 
ores  without  entailing  the  use  of  much  capital.  Improve- 
ment of  the  native  furnaces  was  naturally  suggested  as  a 
possible  solution. 

The  Manila  Iron  and  Steel  Company  was  to  erect  a  small 
blast  furnace  in  Batan  and  exploit  the  deposit  of  magnetite 
sand  found  naturally  concentrated  along  Limay  and  Mari- 
veles  beach  bordering  Manila  Bay. 

Exploitation  of  the  iron  deposits  on  Calambayanga 
Island  has  commenced.  The  Philippine  Mining  and  Indus- 
trial Company,  a  Japanese  concern,  has  recently  bought  the 
property  and  started  intensive  exploitation.  A  shipment 
of  iron  ores  to  .Tapan  was  to  be  made  shortly.  The  National 
Iron  Company  has  been  created  by  the  Government  to 
exploit  the  iron  deposits  of  Surigao  and  manufacture  iron 
and  steel.  The  Vamenta  Chaves  Mining  Company  has  also 
be(>n  organised  recently  to  exploit  the  newly  discovered  iron 
dei)osits  in  Bukidnon,  Mindanao.  The  ore  is  practically 
pure  magnetite,  and  the  deposit  is  claimed  to  be  very 
extensive. 

The  increased  prices  of  manganese  ore  during  the  w-ar 
caused  a  rush  for  further  search  of  new  deposits  of  this 
ore  throughout  the  .Archipelago.  Ilocos  Norte,  Pangasinan, 
and  Mashate,  all  three  districts  Icnown  to  contain  man- 
ganese deposits,  have  again  been  prospected  and  new  loca- 
tions and  relocations  of  manganese  claims  have  been  made 
there.  However,  the  pi'ohibition  against  exporting  war 
minerals  to  foreign  countries  and  the  excessive  freight  rates 
seem  to  have  paralysed  the  development  of  the  industry.  Only 
650  tons  of  ore  have  been  reported  as  the  production  from 
Ilocos  Norte  during  1918.  In  1916  soniG  3,000  tons  wer€ 
shipped  to  Japan,  but  no  further  shipment  was  made. 
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COMMERCIAL  MOTOR  VEHICLE 
EXHIBITION   IN  LONDON. 

A  GREAT  BRITISH    INDUSTRY  INSUFFICIENTLY 
REPRESENTED  IN  THE  FAR  EAST. 

From  the  point  of  view  of  those  who  aim  at  strengthening 
British  manufacturing  interests  in  the  Far  East,  the  im- 
portant and  sticcessful  commercial  motor  vehicle  exhibition 
just  held  in  London  at  Olympia  has  one  outstanding  feature. 
It  is  the  great  scope  and  eificiency  of  the  industry  in  Great 
Britain  compared  with  the  rather  meagre  extent  to  which 
such  industry  is  represented  and  its  interests  advocated  in 
the  Far  East,  more  particularly  in  China,  Manchuria  and 
•Japan.  No  doubt  the  busy  and,  on  occasions,  crowded 
spaces  of  an  exhibition  do  not  offer  many  or  very  favourable 
opportunities  for  discussing  what  is  happening  in  far  dis- 
tant markets  or  for  considering  and  materialising  projects 
for  their  exploitation.  On  such  occasions  the  attention  of 
manufacturers'  representatives  seems  largely  occupied  with 
the  immediate  requirements  of  centres  more  closely  to  hand. 
To  these  causes  we  would  fain  attribute  the  insufficient 
interest — as  it  is  possible  to  gauge  such  interest  from 
investigation  at  the  exhibition — which  many  manufacturers 
show  in  the  great  potentialities  of  their  Far  Eastern 
markets.  It  would  almost  seem  that  these  important  Lon- 
don displays,  with  the  expense  and  time  they  necessitate, 
detract  for  a  period  manufacturers'  attention  from  overseas 
trade.  Manufacturers  would,  we  feel  sure,  be  amongst  the 
first  to  deny  this,  and  the  large  number  of  visitors  from 
abroad  who  visit  the  exhibition  and  the  number  of  orders 
received  from  foreign  customers  are  certainly  in  favour 
of  their  assertion.  There  is  a  general  opinion,  moreover, 
that  these  exhibitions  are  held  to  strengthen  overseas  rather 
than  home  trade.  For  other  foreign  markets  this  may  be 
so,  but  the  assistanc-e  such  exhibitions  have  in  assisting 
British  interests  in  China  and  -Japan  is  ephemeral,  and- 
more  direct  measures  are  necessary-  -Judging  from  the 
dimensions  of  the  commercial  motor  vehicle  exhibition,  as 
indicated  by  the  exhibits  at  Olympia,  manufactureis  must 
contemplate  securing  a  large  share  of  foreign  trade,  for 
their  manufacturing  facilities  are  in  excess  of  anything 
that  can  be  required  in  satisfying  the  home  demand-  They 
may  be  obtaining  a  fair  share  of  trade  from  other  coun- 
tries, but  this  is  not  the  case  with  Far  Eastern  territory, 
and  it  is  to  be  hoped  that  a  very  short  interval  will  elapse 
before  greater  enterprise  is  given  this  part  of  the  world. 
Major  Goddard,  the  Commissioner  appointed  by  the  British 
industry  to  visit  various  countries,  including  the  Far  East, 
and  investigate  foreign  markets,  has  now  returned  to  I'^ng- 
iand  and  is  reporting-  In  many  respects  his  tour  is  proving 
of  most  practical  value  to  manufacturers,  and  it  may  bo 
expected  that  the  outlook  for  British  commercial  motor 
\'ehicles  may  be  improved  as  a  result  of  his  recommen- 
dations. 

COMMERCIAL    INTERESTS    IN    THE    FAR    EAST  URQED 
TO  CO-OPERATE. 

If  the  end  in  view  is  to  l>e  obtained  success  will  rest  to 
no  little  extent  on  the  measures  commercial  interests  in  the 
Far  f'ast  take  in  getting  into  totich  with  British  manufac- 
turers and  in  securing  and  efficiently  handling  the  repre- 
sentation of  these  manufacturers'  interests.  Inquiries 
made  certainly  prove  that  many  valuable  agencies  for  Far 
Eastern  territory  are  now  awaiting  negotiation.  It  is  quite 
the  exception  to  find  a  firm  with  direct  representation  in 
this  part  of  the  world.  The  oo-operation  of  business  inte- 
rests in  the  Far  East  is  sought  in  remedying  this  condition 
of  affairs  as  road  transport  develops.  The  attitude  so  many 
manufacturers  have  adopted  is  largely  due  to  a  sufficiency 
of  orders  in  markets  nearer  home  with  which  they  are  moi'o 
familiar.  Manufacturers  appear  to  bo  fully  alive  to  the 
diffirrulties  of  securing  business  with  the  Far  East,  as  wo 
see  them  in  China's  inadequate  roads.  They  attach,  how- 
ever, insufficient  weight  to  what  is  being  done  to  stirmount 
those  difficulties,  to  the  very  many  important  road  con- 
.struction  s<;hemcs  in  hand  or  under  consideration,  to  the 
vast  importance  all  modern  interests  in  China  attach  to 
better  transport  facilities,  and  to  the  enterprise  shown  by 
their  American  competitors.  So  far  as  China  is  concerned, 
the  vast  majority  of  manufacturers  are  waiting  until  the 
demand  devek)ps.  If  however,  no  steps  are  taken  to  create 
or  tr>  stimulate  the  demand,  then  a  handicap  will  be  placed 
on  British  trade.  The  capability  of  British  makers  to 
supply  the  right  kind  of  vehicle  has  bwn  proved  beyond 
pf>s»ibility  of  doubt  by  the  successful  op<;ration  of  I'jritish 
vehicles  in  the  war  zones.  The  industry  is  strongly  orga- 
nised in  Great  liritain,  and  we  understand  that  the  Fede- 
ration of  British  Industries  is  willing  to  supj)ort  and  co- 
operate with  manufacturers  in  any  measure  taken.  Thus 
well  eqoipped,  the  industry  should  make  a  much  keener 
bid  than  it  is  doing  at  present  to  establish  itself  in  Far 
F.astern  territory. 


TREND    OF    DEVELOPMENT    IN    COMMERCIAL  MOTOR 
VEHICLES. 

The  variety  of  vehicles  shown  at  Olympia,  as  well  as  the 
excellence  of  workmanship,  should  assure  success  in  Far 
Eastern  markets  if  backed  by  adequate  commercial  methods. 
All  types  of  vehicles  were  well  represented,  whilst  certain 
new  types  were  on  exhibition  for  the  first  time  at  the 
exhibition,  which  has  not  been  held  since  1913.  Electric 
vehicles  were  amongst  the  latter,  and  this  type  is  proving 
itself  admirably  suited  for  haulage  and  delivery  work  in 
and  around  towns.  A  six-wheeled  lorry  was  also  a  new- 
comer. This  is  provided  with  three  axles,  and  enables  the 
load  to  be  distributed  fairlj-  evenly.  It  will  carry  a  load 
of  7^  tons  and  haul  an  additional  6  tons  in  a  trailer.  Its 
axle  weight  is  said  not  to  exceed  'that  of  a  3-ton  lorry. 
Man}-  vehicles  were  constructed  for  dual  purposes.  This 
was  particularly  noticeable  with  vehicles  for  municipal 
work.  Another  instance  with  which  we  are  more  familiar 
is  that  of  the  tractor  which  oan  be  converted  into  an  8- 
ton  road  roller.  In  this  connection  Messrs.  Thornycroft 
exhibited  a  hydraulic  tipping  wagon  which  can  be  supplied 
with  a  750-gallon  watering  tank  interchangeable  with  the 
tipping  wagon. 

Although  improvements  in  details  were  many,  it  was  diffi- 
cult to  find  developments  of  importance.  The  four-cylinder 
ongine  with  cylinders  cast  in  pairs  has  become  practically 
standard  practice.  Increased  lightness  is  obtained  without 
sacrifice  of  strength  by  the  use  of  improved  or  new  materials, 
and  the  more  judicious  selection  of  special  material  for 
special  duties.  The  machines  are  in  very  many  cases  turned 
out  in  largo  numbers  with  the  aid  of  improved  machinery. 
This  assists  standardisation  both  in  design  and  appearance, 
and,  of  course,  makes  for  efficiency  in  operation.  One  of  the 
few  outstanding  features  was  apparent  in  the  increased  use 
of  rubber  tyres.  Even  on  the  heaviest  vehicles  solid  rubber 
tyres  are  now  fitted,  whilst  pneumatic  tyres  in  place  of  solids 
ai-e  installed  on  vehicles  of  the  lighter  type.  Engine  speeds 
remain  at  l.OfX)  to  1,200  r.p.m.,  but  makers  guarantee 
their  machines  to  stand  up  to  greater  acceleration  for  a 
considerable  period  without  being  jeopardised.  The  use 
of  paraffin  as  a  fuel  is  not  increasing — rather  the  reverse. 
Less  is  heard  about  the  paraffin  vaporiser  than  was  the 
case  a  few  years  ago,  but  provision  for  the  use  of  paraffin 
as  a  fuel  is,  of  course,  made  as  required.  Gear  boxes  with 
three  or  four  speeds  are  about  equally  divided.  The  sliding 
type  with  gate  change  is  almost  invariably  used.  The  worm 
drive  for  back  axles  is  gaining  ground.  Side  chains  en- 
closed in  oil-tight  casings  are  still  largely  used,  and  the 
cast-steel  plain  spoked  wheel  is  becoming  increasingly 
]jopular  for  heavy  vehicles. 

The  exhibition  can  naturally  be  divided  into  two  sections 
— the  heavy  motor  vehicle  as  distinct  from  the  light  delivery 
van.  In  the  former  the  increasing  attention  being  given 
to  steam  vehicles  was  noticeable,  and  further  developments 
are  promised  in  this  section.  A  steam-driven  6-ton  wagon 
was  exhibited  in  which  the  uniflow  engine  is  installed,  a 
distinct  departure  so  far  as  British  practice  is  concernetl. 
The  advantages  of  this  typo  of  prime  mover  in  economy, 
flexibility  and  upkeep  will  be  well  known  to  engineers.  Its 
use  is  mostly  associated  with  large  industrial  projects,  but 
its  advantages  extend  down  to  the  smallest  sizes.  Trans- 
mission in  the  wagon  referred  to  is  by  direct  action  from 
engine  to  the  live  axlo.  A  vertical  water-tube  boiler  is 
supi)lied,  and  a  superheater  coil  is  fitted  in  the  top  of  the 
fire-box. 


RUBBER  SEED  OIL. 

In  his  repoit  on  the  Agricultural  Department  of  the 
Federated  Malay  States,  the  Director  of  Agriculture  (Mr. 
L.  Lewton-Brain)  states  that  the  experimental  hydraulic 
oil-expression  plant  of  the  Department  has  been  lent  to  the 
Malayan  Oil  Mills,  Ltd.,  a  local  company  formed  primarily 
to  manufacture  rubber  seed  oil.  It  has  been  ascertained 
that  seed  on  storage  deteriorates  and  produces  an  oil  con- 
taining up  to  about  25  per  cent,  free  fatty  acids,  and  that 
such  oil  is  not  generally  suitable  as  a  substitute  for  lin- 
seed oil.  Further,  this  oil  is  not  suitable  for  many  ])ur- 
poses  owing  to  its  slower  drying  power  compared  with  lin- 
.sced  oil,  and  it  is  necessary  to  prepare  a  "  boiled  "  oil  for 
commercial  purposes.  Considerable  progress  has  been  made 
in  the  work  of  refining  the  oil,  but  it  is  probable  that  th«i 
jirocesses  required  can  only  be  carried  out  in  a  factory  under 
th(!  supervision  of  a  trained  chemist.  Experiments  on  the 
pi'eparation  of  "  boiled  "  oils  have  .shown  that  a  satisfactory 
product  can  bo  obtained  from  a  raw  oil  free  from  fatty 
acids.  A  further  problem,  namely,  the  prevention  of  the 
deterioration  of  seed  on  storage,  remains  to  be  attacked. 
Freshly  collected  seed  yields  an  oil  with  a  very  low  acid 
content. 

Full  reports  on  the  commercial  possibilities  before  rubber 
seed  oil  have  app(!arod  in  this  journal  fi'om  time  to  time. 
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DEVELOPMENTS   IN  MOTOR  SHIP- 
BUILDING.-!. 

RELIABILITY  AND    ECONOMY  OF  DIESEL 
MARINE  ENGINES. 

For  sonic  time  i>ast  there  have  been  many  indications 
of  great  development  in  the  use  of  marine  oil  engines  for 
ocean-going  motor  ships  and  in  the  design  and  jnanufac- 
ture  of  oil  engines  of  a  Diesel  type  of  from  150  li.p.  up- 
wards, and  of  semi-Diesel  engines  up  to  500  li.p.  In  Great 
Britain  the  Admiralty  Engineering  Laboratory  is  aJbout 
to  undertake  further  research  and  exijoriniontal  work  in  con- 
nection with  the  Diesel  engine,  particularly  it  is  under- 
stood as  regards  the  manufacture  on  coninun-cial  lines  of 
the  two-cycle  double-acting  engine,  whilst  in  the  United 
States  Congress  has  authorised  financial  support  for  motoi- 
shipbuilding.  Develo])ments  are  taking  place  on  the  Con- 
tinent where,  however,  the  position  is  still  handicapped,  or 
was  handicapped  until  quite  rec-cntly,  by  inability  to  obtain 
materials.  In  certain  instances  engines  of  new  types  Jiave 
not  yet  been  delivered,  and  orders  in  the  hands  of  leading 
firms  are  sufficient  for  two  years  ahead.  In  Great  Britain 
activity  has  been  particularly  maiTted  since  the  Armistice, 
and  manufacturers  are  able  to  supplement  Continental 
jjractice  Avith  their  own  experience.  Many  improvements 
in  detail,  though  not  in  principle,  have  taken  place,  particu- 
larly in  securing  increased  reliability  and  greater  economy 
in  maintenance  and  upkeep.  As  increased  manufac- 
turing scope  enables  the 
demand  to  be  overtaken, 
keen  competition  of  an 
international  character  is 
anticipated.  If  this  turns 
out  to  be  the  case,  we  do 
not  doubt  Great  Britain's 
ability  more  than  to  main- 
tain her  position.  It  has 
been  remarked  that  firms 
with  the  longest  and  best 
record  as  steam-engine  con- 
structors have  made  the 
best  Diesel  engines,  and 
that  only  such  include 
really  large  Diesel  engines 
in  their  standard  sizes. 
British  manufacturers' 
foremost  f)osition  as  steam- 
engine  builders  needs  no 
emphasis  here,  and  there 
is  every  justification  for 
claiming  that  they  will 
occupy  a  similar  position 
as  regards  the  large  marine 
oil  engine.  The  general 
facts  summarised  above 
cannot  be  too  clearly  real- 
ised in  the  Far  East.  In 
this  part  of  the  world 
shipbuilding  has  made 
immense  strides  during  the 
past      feiv     years.  But 

although,  as  we  have  stated  on  previous  occasions,  the  Fair 
East  is  able  to  construct  its  own  hulls,  it  will  be  a  good 
business  policy  for  builders  here  to  continue  to  place  orders 
tor  largo  marine  oil  engines  and  anxiliarv  machinery  in 
other  countries  where  the  problems  involved  have  bee"ii  so 
long  and  so  closely  studied. 

Far-reaching  developments  are  al.so  foreshadowed  in  the 
use  of  the  marine  oil  engine  in  conjunction  with  sail  ship- 
ping, the  mechanical  power  being  used  when  the  vessel  is 
becalmed.  In  this  connection  it  may  be  pointed  out  that 
the  tonnage  of  «<ail  shipping,  as  disclosed  by  the  report  just 
i.ssued  by  LJoyd' a  lieciister  of  Shipping,  shows  an  increiise 
of  from  5,796  tons  in  1914-1915  to  66,641  tons  in  1919-20. 
Indeed,  many  tliink  that  in  the  increasing  use  of  the  marine 
oil  engine  we  are  witnessing  the  beginning  of  a  movement 
which  may  before  many  years  have  passed  lead  to  a  re- 
building of  the  merchant  fleets  of  the  world. 

Referring  again  to  Lloyd's  Report,  we  find  that  during 
1919-20  classes  have  been  assigned  to  28  new  vessels  of 
79,805  tons,  fitted  with  such  engines  as  their  main  pro- 
pelling power,  20  of  these  vessels  liaving  a  collective  ton- 
nage of  76,993  tons.  There  are  at  present  in  course  of 
construction  under  the  vSociety's  survey  upwards  of  150 
sots  of  Diesel  engines,  and  about  the  same  number  of  sets 
of  oil  engines  of  other  than  the  Diesel  type,  approximately 
half  of  which  aiv?  building  in  the  TJnited'  Kingdom.  In 
addition,  oil  engines  are  being  used  in  large  vessels  as 
omergencv  sots. 

The  extent  to  which  the  oil  engine  is  being  adopted  is 


all  the  more  note\\  orthy,  since  the  perfect  type  has  not  yet 
been  evolved.  Considerable  modifications  are  .still  being 
made  in  the  design  both  of  the  Diesel  and  other  types. 
Most  of  the  former  are  of  the  four-stroke  cycle,  with  oil 
fuel  injected  by  blast  of  high-iiressure  air.  But  the  plan 
adopted  in  subn  arine  engines  for  the  injection  of  fuel 
without  the  use  of  air  is,  with  certain  modifications,  also 
being  tried  successfully.  In  this  way  the  plant  required 
for  air  comprc^ssion  is  considerably  reduced,  as  com- 
piessod  air  is  then  needed  only  for  starting  and 
manoeuvring,  effecting  an  economy  in  power.  In  another 
type  of  oil  engin<i  the  manufacturers  are  looking  in  another 
direction  for  development.  They  have  changed  from  a 
pressure  system  of  fuel  injection  to  one  combining  oil  pres- 
sure with  an  added  high-pressure  air  blast  for  more  effec- 
ti\ely  spraying  the  oil. 

The  often-repeated  liinitations  of  the  Diesel  engine  as 
to  size  and  i)ower  output  remain  with  us  to-day.  Even 
with  our  present  engineering  skill  it  is  not  considered 
])ractical  to  construct  Diesel  engines  with  cylinders  of  more 
than  .30  in.  diameter  with  a  maximum  of  250  h.p.  for  the 
four-stroke  and  400  h.p.  for  the  two-stroke.  Within  these 
limitations,  however,  substantial  progress  has  been  made, 
and  good  performance,  with  a  reliability  equal  to  that  of 
the  steain  engine,  is  recorded.  Moreover,  the  Diesel  engine 
of  to-day  by  no  means  represents  finality  in  design.  If 
the  experimental  work  in  connection  with  the  double-acting 
engine  proves  successful,  it  should  be  possible  to  double 
the  ]iowor  now  ])ossib]e  and  to  secure  a  maximum  of  12,000 


One  of  the  Burmeister  &.  Wain  Twin  Main  Diesel  Engines  installed  in  the  Motor 
Ship  "  At'rlka,    of  the   Danish  East  Asiatic  Company,  specially  designed  for  Far 

Eastern  trade. 


h.p.  as  against  6,000  h.p.,  which  is  considered  the  present 
limit.  Until  this  end  is  achieved  large  passenger  liners 
may  continue  to  be  oil-fired.  But  this,  as  many  think, 
extravagant  method  of  power  production  will,  it  is  believed, 
ere  long  be  limited  to  very  large  and  important  ships. 
Already,  for  smaller  craft,  oil-firing  is  not  generally  con- 
sidered a  commercial  proposition,  consuming  for  a  given 
power  nearly  three  times  the  amount  of  fuel  required  in  a 
Diesel  engine.  Nevertheless,  the  many  advantages  of  oil 
fuel  over  coal  firing  must  be  admitted.  Pending  the  attain- 
ment of  much  higher  powers  from  Diesel  engine  set,  the  field 
already  open  for  existing  type  is  veiy  large.  Particularly  is 
this  the  case  if  smaller  vessels  are  included,  using  powers  up 
to  500  h.p. -where  highly-skilled  attention  is  often  inade- 
quate, and  where  particular  .scope  is  offered  for  the  semi- 
Diesol.  The  field  for  the  Diesel  engine  is  best  gauged  by 
considering  the  requiiements  of  the  mercantile  marine  and 
the  manner  in  which  the  Diesel  engine  is  serving  this  field. 
The  motor-ship  Afrikn,  of  the  Danish  East  Asiatic  Com- 
pany, offers  a  good  illustration  of  what  is  being  done.  This 
vessel,  one  of  the  largest  Diesel-engined  vessels  afloat,  has 
been  specially  designed  for  Far  Eastern  trade,  and  is  driven 
by  engines  on  the  Burmeister  and  Wain  sy.stem.  She  is 
404  ft.  long  and  of  8,597  gross  tons.  She  has  a  deadweight 
carrying  capacity  of  about  13,300  tons  and  an  oil  fuel  capa- 
city of  1,500  tons.  This  is  sufficient  for  .a  journey  one 
and  one-half  times  around  the  world,  her  daily  fuel  con- 
sumption being  15  tons.  The  hull  is  divided  into  eight 
compartments.    Her  propelling  machinery  consists  of  two 
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six-cylinder  motors  of  2,250  i.li.p.  The  engine-room  auxi- 
liary   machinery,    winches,    windlass,    steering   gear  and 


American  firms  now  control  constructional  licences  in  the 
„,  no     -   -    •    .  ^tates.    The  largest  single  engine  under  construction  up  to  a 

pumps  are  electrically  drn-en.    There  are  20  cargo  winches,     few  months  ago  was  of  1,9^0  to  2  140  i  h  p  at  110  r  p  m  in 
of  which  12  have  a  lifting  capacity  of  5  tons.    On  her  trial     six  cylinders,  26.378  in.   diameter    The  'weight  cwnpiete 
trip  an  average  speed  of  13i  knots  was  attained.    Another      with  flywheel  and  thrust  block  is  o-iver  as  180  tons  and 
instance  is  afforded  by  the  GlenogJe,  one  of  six  U,000-ton      the  h-iigth  as  33  ft.  lU  in    without  flywheel  and  thrust 
motor-ships  for  the  Glen  Line,  which 
recently    sailed    to    the   East  on  her 
maiden  voyage.  In  this  vessel  the  same 
type  of  engines  is  installed.     She  is 
502    ft.    in    length   with  a  beam  of 
62  ft.  2  in.,  and  the  propelling  machi- 
nery consists  of  two  3,200  i.h.p.  .sets. 
Fuel  consumption  appears  to  work  out 
at  19  tons  per  day  of  24  hours  at  an 
average  speed  of  12J  knots.    At  this 
speed  the  mean  effective  pressure  in 
the  cylinders  is  given  as  5.9  to  6  atmo- 
spheres, and  the  speed  could  be  worked 
up  approximately  to  14  knots.  Elec- 
trical auxiliaiy  machinery  is  installed. 
The  Glenogle  will  trade  ibetween  Lon- 
don. Singapore  and  Yokohama,  oil  fuel 
stifhcient   for  the   voyage   home  and 
back  being  taken  on  at  Singapore.  The 
second    14,000-ton    motor-ship  for  the 
Glen  Line  will  be  completed  in  the 
cour>e  of  the  next  few  weeks.    A  par- 
ticularly useful  class  of  motor-ship  is 
now  being  built  for  the  British  India 
Steam    Navigation  Company-.  These 
vessels  are  designed  to  carry  2,0-50  tons 
of  cargo,  and  accommodation  is  pro- 
vided for  20  filst-class  and  24  second- 
class  passengers,  with  a  certain  num- 
ber of  native  passenger.     They  repre- 
sent a  class  of  vessel  for  which  a  largo 
field    exists.      In   the  B.l.S.X.  Com- 
pany's ships  the  propelling  machinery 
c-oniprises  a  couple  of  four-cycle  Diesel 
engines,    eacli   developing  600  i.h.p.. 
manufactured    l)y   the  North  British 
Diesel  Engine  AVorks.  Ltd.,  of  Glas- 
gow.      They  each  have  six  cylinders, 
15  in.  diameter  and  30  in.  stroke,  the 
normal  output  lieing  developed  at  165 
r.p.in.     Two  two-cylinder  Diesel  sets 
of  the  same  design  will  be  installed 
for  driving  generators  supplying  elec- 
tricity    for     the  electrically-driven 
auxiliary   machinery.     To   the  many 
advantages  atta<  liing  to  the  use  of  the 
Diesel  marine   engine,  increased  evi- 
dence is  now  obtainable  as  t*)  relia- 
bility.   I/ong  voyages  of  up  to  35,000 
miles  are  reported  without  incident, 
and  leading  opinion  in  shipping  circles 
now  regards  the  motor-ship  as  a  neces- 
sity of   the  futi're. 

Shipbuilding  and  .ship-owning  circles 
have  a  wide  choice  in  marine  oil  en- 
gines maniifaf-turetl  by  firms  of  the 
highest  repute?  l)oth  in  Great  Britain 
and  on  the  (^'ontinent.  Many  tvpet 
of  engine  comliinc  the  technical  and 
manufacturing  skill  of  both  terri- 
twies.  One  of  the  best  knoiwn  types 
of  which  mention  has  already  been 
made  is  that  on  th<'  Biirmeister  and 
Wain  system,  for  which  Messis.  Hai- 
land  and  Wolff,  of  Belfast,  are  the 
sole  licensees  in  the  British  Empire. 
These  engines  are  <t{  the  foiir-jyclo 
type.  Forty-nine  vessels  of  405, 'KX) 
tons  d.w.  have  these  engines  installetl, 
representing  138, .500  i.h.p.  in  sets 
from  ],.yx>  U)  6,600  i.h.p.  A  good 
deal  of  favourable  attention  is  now 
being  given  to  the  new  Werkspoor 
Dies*'!  marine  engine.  The  .N'ortli 
P>attern  Marine  Engineering  0<»n- 
pany,  f>td.,  of  Walls^-nd-on-Tyne,  arc 

licen.tfxjs    in    Great    Britain    for  this  ,         r-  ■  .   ,        . . 

type,  which   is  alv,  built  by  Messr-.        a',?  .    Injection  Manne  Oil  Engine,  1,250  b.h.p.  at   118  r.p.m. 

Hawthorn,  Leslie  Hi  (U,  Ltd  of  •  tVPes  of  Messrs  Vickers  marine  oil  engines  are  fitted  for  solid 
Nevroaflth>.,pon-Tvne      Tho  on,nu,.   i  '^^^  makers  claim  that  the  fuel  consumption  with 

well^nr^.^  n  ?  1  ,  f    \  ^  mjection  is  less  than  with  air  Injection  in  similar  circumstances, 

we    represented  on  the  Cont.r.ent  as       jhe  system  of  course  eliminates  the  anxiety  usually  associated  with 
wen   as   in    t/reat    Hntain,   and   tour  a  continuously  running  high  pressure  air  compressor. 


The  latest  design  of  Werkspoor  1,450  h.p.  Marine  Diesel  Engine,  with 
oil-tight  splash-plates  removed  to  denote  its  accessibility.  The  vertical 
steel  column  construction,  braced  diagonally  and  supported  by  the  cast- 
iron  columns  at  the  back  of  the  engine,  has  been  retained  in  this  design. 
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block.  The  saving  ,  in  weight  and  space  is  thus  consider- 
able as  compared  with  geared  turbines,  boilers  and  con- 
densers, which  may  be  estimated  at  300  tons  for  the  .same 
power,  and  thus  offers  ladditional  evidence  of  the  fallacy 
still  existing  amongst  certain  shipowners  that  Diesel  engines 
arc  heavier  than  the  latest  types  of  steam  machinery. 
The  guaranteed  fuel  <onsumption  is  put  at  0.33  lb.  per 
i.h.p.  hour,  which,  however,  it  is  stated  exceeds  the  actual 
consumption  under  general  ocean-going  conditions.  This 
type  of  engine  is  of  the  four-cycle  tyi)e  with  open  construc- 
tion. As  is  general  with  engines  of  this  size  where  clear- 
ance between  piston  and  cylinder  must  be  considerable, 
crosshead  and  guides  are  fitted.  It  is  claimed  foj-  the 
Werkspoor  engine  that  it  was  the  first  built  with  cross- 
head  construction,  a  practice  now  general  with  slow  speed 
engines  of  over  five  or  six  liundred  horse  power.  The  most 
important  development  in  the  new  Werkspooi'  engine  is  in 
the  reversing  mechanism,  by  which  the  time  taken  is  chang- 
ing over  from  full-ahead  to  full-astern  is  from  five  to  ten 
seconds.  A  new  system  of  piston  cooling  lias  been  incor- 
porated, and  a  force-feed  system  of  lubrication  has  been 
fitted  to  main  bearings  and  crossheads  as  well  as  to  the 
cylinders  and  pistons. 

Although  the  four-cycle  Diesel  engine  was  fullv  develoiied 


Sulzer  Cylinder  showing  Two-cycle  Scavenging  System. 


before  the  two-cycle  type  was  manufactured,  many  firms  of 
international  repute  are  closely  associated  with  the  two- 
cycle  type.  A  rapidly  increasing  number  of  ships  are  being 
fitted  with  two-cycle  Diesel  engines,  and  great  development 
is  expected  for  this  system.  The  advantages  claimed  are 
that  v/itii  a  given  cylinder  volume  nearly  twice  the  jjower 
can  be  obtained,  hence  the  engines  are  smaller  and  lighter, 
and  offer  greater  scope  as  regards  power  per  unit,  while 
less  space  is  occupied  for  the  same  power.  Amongst  the 
firms  identified  with  the  two-cycle  engine  are  Messrs. 
J.  Samuel  "White  &  Co.,  Ltd.,  of  East  Cowes,  Isle  of  \Yight. 
The  engines  manufactured  by  this  firm  range  in  size  from 
150  b.h.p.  to  1,250  b.h.p.  in  six  cylinders,  the  latter  being 
a  crosshead  engine  of  21  in.  bore  by  30  in.  stroke  with  a 
speed  of  120  r.p.m.  This  firm  also  manufacture  oil  burn- 
ing plant,  and  have  constructed  oil  fuel  installations  for 
various  Governments  and  others  which  total  substantially 
over  1,000,000  horse-power  for  marine  and  land  purposes. 
They  are,  therefore,  well  placed  for  catering  for  the  re- 
quirements of  those  using  oil  fuel  cither  for  internal  or 
external  combustion.  On  one  or  two  occasions  the  "  White- 
Diesel  "  engines,  and  also  the  firm's  oil  fuel  installations, 
have  been  described  in  these  pages.  The  Sulzer  engine  is 
another  well-known  two-stroke  type,  made  in  standard 
sizes  from  150  b.h.p.  to  C,000  b.h.p.  in  four-  and  six-cylinder 
units.  The  total  output  of  these  engines  aggregates  450,000 
b.h.p.  They  are  fitted  with  patent  valve-controlled  port 
scavenging,  and,  it  is  claimed,  have  a  fuel  consumption 
equal  to  four-cycle  engines  under  service  conditions.  Messrs. 
Armstrong,  Whitworth  &  Co.,  lAd.,  some  little  time  back 
entered  into  an  agreement  with  Messrs.  Sulzer  Bros,  to 
manufacture  and  sell  their  engine  in  Great  Britain  and 
the  Colonies. 

A  more  detailed  description  of  modern  Diesel  engine  de- 
sign will  be  ])ul)lished  in  the  next  issue  of  this  journal. 


THORNYCROFT  STEAMER  LAUNCHED 
BY  SIAMESE  PRINCESS. 

j\[essrs.  John  I.  Thornycroft  &  Co.,  Ltd.,  recently 
launched  at  their  Woolston  Shipyard  at  Southampton  the 
s.s.  1  de  St.  Avuirin,  building  to  the  order  of  Messieurs. 
Le  Groupemcnt  Industriel  <le  OhaT)M)ns  et  de  Transports, 
Rouen,  France.  The  launching  ceremony,  including  the 
christening  of  tlic  ship,  was  gracefully  carried  out  by 
Jl.Ii.H.  Princess  Prabhavasiddi,  Princess  of  Kambseng 
Bejar,  Siam,  the  launching  party  including,  in  addition 
to  the  Princess,  lier  husband,  Prince  Puraehatra  and  their 
daughter,  Mr.  Stanley  (Board  of  Trade),  Mr.  and  Mrs. 
Tom  Thornycroft,  Mr.  John  Smith  (General  Manager  of 
the  Woolston  Works).  Mrs.  and  Miss  Kathleen  Smith,  Mr. 
C.  H.  Gilbert  (representing  the  owners),  Mr.  S.  W.  Barnaby 
(Technical  Director,  Woolston  Works),  Mrs.  and  Miss. 
Barnaby,  Mrs.  Donaldson  (wife  of  Mr.  T.  Donaldson,  Tech- 
nical Direc-tor,  Woolston  Works),  Mr.  Litdifield  (Local 
.Manager  of  the  Cunard  Steamship  Co.),  Captain  G.  M. 
Grandison  (.Messrs.  John  I.  Thoryncroft  &  Oo.,  Ltd.), 
Engr.-Comnulr.  J.  L.  Kimber,  R.N.  (Admiralty  Engineer 
Over.seer)  and  Mrs.  Kimber,  Col.  and  Mrs.  Greenwood, 
Mr.  S.  Mummery  (Admiralty  Hull  Overseer)  and  Mr.9. 
Mummery,  Engr.-'Commdr.  J.  W.  Bagulay,  R.N.,  and  Mi's. 
Bagulay. 

After  the  launch  the  party  were  entertained  at  luncheon. 
In  proposing  the  toast  of  "  Health  and  Happiness  "  to  th& 
Prince  and  Princess,  who  had  so  graciously  honoured  them 
with  their  presence  that  day,  Mr.  John  Smith  said  that, 
on  behalf  of  Messrs.  Thornycroft  &  Co.,  he  desire<l  to 
heartily  tliank  their  distingui.shed  guests  from  far-away 
Siam  for  honouring  the  Woolston  AVorks  with  a  visit.  They 
had  recently  carried  out  an  important  contract  for  the 
Siamese  Government,  whereby  the  Siamese  Admiralty  had 
become  the  possessors  of  the  destroyer  Phra  Bucnig,  a  valu- 
able addition  to  their  gallant  Navy,  and  he  was  sure  that 
their  now  destroyer,  in  the  command  of  Siamese  officers 
trained  in  the  British  Navy,  would  worthily  accomplish  all 
that  was  expected  of  her.  The  toast  was  suitably  acknow- 
ledged by  Prince  Puraehatra. 

As  a  memento  of  the  occasion  the  Princess  was  presented 
with  a  handsome  piece  of  silver. 

The  Vtlle  de  St.  Amarin,  which  was  designed  by  her 
builders,  and  whose  keel  was  laid  on  October  30,  1919,  is 
of  the  firm's  standard  well  deck  with  raised  quarter  deck 
type.  Her  principal  dimensions  aie : — Length  (b.p.),  240 
ft. ;  breadth  (moulded),  36  ft. ;  depth  (moulded),  18  ft. 
6  in. ;  draught,  16  ft.  9  in. ;  and  her  tonnage  (d.w.)  about 
2,000.  She  is  built  of  mild  steel  to  Lloyd's  requirements 
for  a  100  Al-class  cargo  steamer.  The  vessel's  two  cargo 
holds,  one  forward  and  the  other  aft,  contain  a  combined 
capacity  of  90,000  cub.  ft.,  while  coal  bunkers  for  150  tons 
are  also  provided.  Water  ballast  is  carried  in  the  cellular 
double  bottom  and  in  fore  and  aft  peak  tanks. 

The  propelling  machinery,  constructed  in  Messrs.  Thorny- 
croft's  engine  works,  consists  of  triple-expansion  engines, 
having  cylinders  18  in.  by  30  in.  by  50  in.  diameter  by 
33  in.  stroke,  developing  9(]0  I.H.P.,  and  giving  the  ship 
a  speed  of  9i  to  10  knots.  Steam  is  generated  in  two  Scotch 
boilers,  each  having  two  furnaces.  These  boilers  are  each 
10  ft.  6  in.  in  length,  13  ft.  2  in.  in  diameter,  and"provide 
a  working  pressure  of  180  lbs.  per  sq.  in.  The  7h  in. 
circulating  pump  is  supplied  by  Messrs.  Dry.sdale ;  the 
general  service  pump  and  the  auxiliary  feed  pump,  each 
65  in.  by  4^  in.  by  6  in.,  supplied  by  Messrs.  Carruthers, 
are  of  the  duplex  type,  while  the  Mumford  duplex  ballast 
pump  is  8  in.  by  9  in.  by  3  in.  The  cargo  handling  equip- 
ment consists  of  four  7  in.  by  10  in.  steam  winches  by 
Messrs.  Rogers;  two  are  placed  in  the  foi-ward  part  of 
ship  and  two  aft.  Four  large  cargo  hatches  equipped  with 
eight  3|-ton  derricks  of  pitch  pine  facilitate  the  rapid 
handling  of  the  coal  or  general  cargo  which  the  ship  is 
destined  to  carry.  Accommodation  for  the  captain  and 
officers  is  provided  amidships,  while  that  for  the  crew  is 
arranged  in  the  forecastle. 

It  is  expected  that  this  ship  will  be  completed  and  r^ady 
for  delivery  to  her  owners  in  about  six  weeks'  time  She 
will  be  followed  on  the  same  berth  by  another  cargo  steamer 
of  2,000  tons,  the  first  keel  plates  of  which  vessel  wera 
laid  on  the  afternoon  of  the  launch. 


The  Institution  of  Gas  Engineers  has  changed  its 
address  to  30,  Grosvenor  Gardens,  London,  S.W.I. 

Brooks  and  Doxey  (1920),  Ltd.,  the  textile  machinists 
of  Manchester,  are  paying  a  dividend  of  15  per  cent,  on 
15s.  called  up. 

British  Aluminium  Co..  Ltd.,  have  declared  an  ordinary 
dividend  of  ft  per  cent.  jDcr  annum  for  the  half-year. 
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IMPROVED  WINGS  FOR  AEROPLANES. 

Earlior  in  the  year  intimation  was  conveyed  in  these 
pages  that  an  improved  type  of  aeroplane  wing  had  lieon 
designed  by  Mr.  Handler  Page.  At  tliat  time  details  were 
not  available,  but  we  have  now  received  from  the  Handley 
Page  Co.  the  following  particulars  and  illustrations  of  the 
development. 

The  design  of  aircraft  has,  from  the  very  commence- 
ment, been  associated  with  the  problem  of  safety  in  rising 
from  and  alighting  on  the  ground.  Anything  which  tends 
to  promote  slow  s[>eed.  and  therefore  safety  in  landing,  is 
necessarily  to  the  good  of  aviation.  Technically,  too,  the 
high  speed  which  an  aeroplane  can  reacli  in  the  air  is 
indirectly  connected  with  the  landing  speed.  The  special 
feature  of  the  new  Handley  Page  wing  is,  that  by  its  use, 
landing  speeds  far  slower  than  tho.se  obtained  up  to  the 
present  will  be  possible,  or,  conversely,  greater  loads  can 
Iw  carried  or  higher  speeds  obtained  with  the  same  horse 
power. 

Another  special  feature  of  the  new  wing  is  that  it  has 
very  much  greater  lift  for  every  square  foot  of  its  stirface 
compared  with  an  ordinary  wing,  and  this  is  accomplished 
by  a  most  simple  wing  construction,  which  at  first  sight 
would  seem  to  reduce  rather  than  increase  the  lift  of  the 
wing.       The  construction  consists   in   having  slots  right 


Minor  improvements  may  be  necessa.ry  for  their  full  advan- 
tage to  be  gained,  but  there  is  no  doubt  that  it  is  on 
advances  such  as  these,  and  wo  understand  that  the 
Handley  Page  wing  is  only  one  of  three  or  four  new  wing 
developments,  that  the  future  of  aircraft  development 
depends. 

In  viewing  to-day  the  aeroplane  fitted  with  an  early  type 
of  this  slot,  it  is  possible  to  sec  the  beginning  of  the  prac- 
tical accomplishment  in  tlying  of  what  laboratory  tests 
have  shown  can  be  finally  accomplished. 


through  the  plane,  con- 
necting the  lower  anci 
the  upi)cr  surfaces.  It 
would  a])pear  that  these 
slots,  allowing  the  air 
to  escape  from  the 
under  to  the  upper  sur- 
face of  the  wing,  took 
away  all  the  lift.  But 
the  reverse  is  exactly 
the  case.  The  slots  in 
the  wing  virtually  c<m- 
vert  a  single  wing  into 
a  number  of  wings,  and 
increase  the  lifting 
jjower  of  the  wing  two 
or  three  times  as  much 
as  in  the  ordinary  con- 
struction. 

Supposing,  for  in- 
stance, that  a  rria<-hine 
U>  -  day  lifts  a  total 
weight  of  a  ton  and  a 

half  and  has  a  wing  area  of  400  sq.  ft.  With  the  new  con- 
struction it  will  be  possible  to  lift  the  same  weight  with  a 
wing  area  of  only  2W  to  3(X)  sq.  ft.  In  consequence, 
owing  to  their  smaller  size,  the  wings  can  be  built  m.uch 
more  stfjutly  without  increasing  the  wfjight,  and  so  all-metal 
wings  become  much  more  possible  commei'cially. 

Beyond  this  is  th<^  further  and  most  rinjiortant  feature. 
With  the  high-lifting  f^apacity  of  th(^se,  wings  it  is  ])os- 
sibh-  tf>  fly  more  <?fficicntly  at  fiiTI  sj>ec(l.  These  now  wings 
at  full  speed  are  inclined  at  larger  and  moTd  efficient 
angles  than  heretofoi-f?,  so  that  the  lift  is  obtained  with 
much  lf!ss  horse  power  tf>  drive  tho  machines  through  the 
air.  Up  to  the  present  it  has  not  been  possible  to  d<isign 
machines  heavily  loaded  and  effi<nent  such  as  this,  Ixcausc; 
it  would  hav(;  meant  tho  commer<ially  impossible  landing 
Hpceds  of  70  U>  80  milf-s  an  hour.  Now,  however,  with 
tnis  new  (^jnstructirm,  landing  speeds  wmalh-r  even  than 
ihf>'-<;  now  usual  have;  bfH-n  obtained  with  all  the  arlvan- 
tages  (U-scribed  al>ov(\ 

It  is  from  a  fundamental  advance  sii<-h  as  this  that  pro- 
gress in  aircraft  will  be  nuule.  First  comes  tin?  imj)rove- 
inent  in  basic  principle,  next  the  adaptation  to  engineering 
d<!sign,  and  lastly  oj»eration  in  sr>rvice  at  a  (hrcreased  cost 
and  with  increas^'d  reliability  to  the  [)ubli<-.  Time,  must 
elapse  before  tbr'  [niblic  will  fxTiefit  from  these  advantages. 


The  New  Handley  Page  Wing. 


RAILWAYS  IN   BRITISH  MALAYA. 

Thanks  to  the  enterprise  shown  by  the  Malay  States  In- 
formation Agency  in  London,  a  good  deal  of  attention  is 
likely  to  be  given  by  manufacturing  circles  in  Great  Britain 
to  the  report  for  1919  recently  issued  by  Mr.  P.  A. 
Anthony,  CM.Gr.,  general  manager  and  chief  engineer  of 
the  Federated  Malay  State  Railways.  The  lesson  the  report 
conveys  of  contracts  lost  through  high  cost  and  difficulties 
of  early  delivery  should  be  kept  prominently  before  the 
notice  of  industrial  classes,  for  such  a  course  is  likely  to 
prove  efficacious  in  mitigating  those  evils  to  which  atten- 
tion is  drawn.  The  British  engineering  industry  has  a 
sincer(j  friend  in  Mr.  Anthony,  and  only  causes  that  are 
potent  and  clearly  defined  will  induce  him  to  steer  busi- 
ness into  other  than   British  channels. 

Throughout  the  progress  of  the  war,  the  railways  of 
Malaya  shared  with  otlicrs  the  diffi<  ulty  of  getting  materials 
for  new  constructional  work  and  of  maintaining  the  rolling 
stock  to  meet  the  steady  expansion  of  trade  which  is  going 
on  in  this  progressive  region.  When  peace  came,  inquiries 
wore  made  in  England  for  necessary  additions  to  plant  and 
machinery  and  rolling  stock;  but  increased  co«t  and  diffi- 
culties of  early  delivery  forced  the  management  to  place 
orders  elsewhere,  particulars  of  which  are  given  feelow. 
In  the  introduction  to  his  report,  Mr.  Anthony  says  the 
continued  ris<>  in  the  price  of  materials  and  labour  will 
seriously  affi>ct  the  cost  of  constructing  and  equipping 
new  railways.  Locomotives,  which  in  1914  were  bought  for 
£4,299,  noiv  cost  £10,47o,  whilst  rails  are  £16  per  ton  as 

compared  with  £6  1.5s., 
and  steel  bridgework 
£29  17s.  iier  ton  as 
against  £12  7s.,  and 
other  materials  in  like 
proportion,  whilst  local 
labour  costs  have  in- 
cieased  by  30  per  cent. 

The  F.M.S.  Railways 
have  received  twelve 
Pacific  type  and  two 
.Mallet  locomotives  built 
by  Messrs.  1  Baldwin,  of 
Philadelphia,  U.  S.  A., 
during  the  past  year. 
Of  these,  eight  were 
added  to  the  stock,  and 
the  remaining  four  were 
under  erection  when 
.Mr.  Anthony's  report 
was  written.  Orders, 
however,  were  placed 
ill  I'.iiglaiid  for  ten  ■'  I  " 
(  lass,  ten  "  L  "  Class  and  sixt(H'n  "  P  Class  locomotives 
during  the  year.  Tiie  open-line  stock  of  locomotives,  in- 
cluding steam  rail  motors,  was  185  on  December  31  last, 
against  180  at  th<*  close  of  1918.  The  number  of  Construc- 
tion Department  Locomotives  was  21  against  18  in  1918. 

The  following  new  machines  were  installed  during  the 
year  at  the  Central  Workshops,  Kuala  Luniipiir,  where  much 
more  work  will  bo  undertaken  in  future  instead  of  going 
to  otlier  coiintri<^s: — Ma<-hine  shop:  Four  turret  lathes, 
four  shaping  machines,  two  boring  nuuhines  and  twelve 
turning  lathes.  (.iarriage  shop:  One  planing  and  one 
Tenoning  machine?.  Wagon  shop  :  One  wheel  lathe. 
Cop])ersmith  shop:  Two  bolt-poiiitiug  machines. 

Xo  new  bogie  pa.s.senger  veliicles  were  purchase<^l  in  Eng- 
land during  tlio  year,  but  the  hodies  of  eighteen  mail  typo 
coaches  were  mounted  on  undorframes  received  from  Japan 
and  turned  out.  Six  others  \^■ere  <:()impleted,  but  not  turned 
out  during  tfi(>  year.  Twenty-four  bogi(!  mail  tv|)e  coaches 
and  one  jiostal-sorting  van  are  under  construction  at 
(Central  Workshops.  Two  bogi(>  first  and 
carriages,  thi'ec  bogie  second-class  and  one 
<-la,ss  have  been  fittwl  with  upper  bunks. 

During  the.    year    l.'iO    new   covered  goods, 
tru<ks,  50  timber  trucks  and  100  low 

The 
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tinili<"r  and  adde^l  (o  the  st(wl< 


firew(M)d 
sides  were  built  of 
['ollowiiig  statenicut 
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shows  the  cost  of  these  locally-built  trucks  as  compared 
with  the  cost  of  vehicles,  built  of  steel,  quoted  for  delivery 
from  England  in  1919  (including  20  iwv  cent,  for  freight 
erection,  etc.)  :  — 

Local  English 
trucks.  trucks. 

100  low  sides    300  452 

150  covered  good.':    ...       ...       ...    3"J0  547 

50  fuel  trucks    315  524 

50  timber  trucks    ...       ...       ...    150  420 

It  will  ibe  seen  that  by  building  these  350  vehicles  at  the 
Central  Workshops,  Kuala  Lumpur,  and  using  materials 
obtained  from  Japan  and  Canada,  a  saving  was  effected 
of,  approximately,  £GG,7()0,  besides  which  they  were  actually 
at  work  earning  revenue  during  1919,  which  would  not 
have  been  the  case  if  they  had  been  ordered  from  England. 

Three  new  steannboats  wei'e  added  to  the  existing  fleet — 
a  stern-wheeler  jjurchased  from  Bangkok  and  a  stern- 
wheeler  and  a  steel  twin-.screw  tug  built  by  the  United 
Engineers,  Ltd.,  Singapore,  the  cost  of  the  two  latter 
being  £4,057  and  £4,025  respectively.  Six  steel  lighters 
in  use  at  Tiimpat,  Kelantan,  were  also  built  by  the  United 
Engineers  at  a  cost  of  £1,758  each, 
and  ten  teak  wood  lighters  are  being 
built  at  the  Tanjong  Pagar  Dock, 
Singapore. 

During  the  year  under  review, 
stores  and  materials  were  purchased 
to  the  value  of  £819,347,  being  an 
increase  of  £571,448  as  compared 
with  the  1918  purchases.  Last  year's 
total  was  made  up  as  follows: — 

Through     the  Crown 

Agents,  London      ...  £194,5.39 

Local  purchases         ...     167, 32^) 

Purchased  in  Canada...  410, 611 
,,  ,,  .Japan  ...  14,461 
,,  ,,   Australia  26,407 

The  Canadian  and  Australian 
figures  represent  only  the  materials 
purchased  in  the.se  countries  which 
have  actually  been  delivered  and 
taken  to  account  at  Kuala  lAimpur. 
Those  purchased  in  .Japan  have  been 
fully  delivered.  Included  in  the 
Canadian  purchases  is  £5,222  for 
Singapore  Ilafbour  Board,  £1,098 
for  F.]\I.S.  Electric  Light  Depart- 
ment, and  £449  for  F.M.R.  Po.sts  and 
Telegraph  Department. 

Tliere  were  shipments  of  stores  and 
materials  from  the  Crown  Agents 
aggregating  2,267  tons,  as  against 
908  tons  in  W18:  in  addition  5,987 
tons  of  stoi'es  Avere  received  from 
Canada,  5,815  tons  from  Auslr.ilia, 
and  690  tons  from  Japan. 

Considerable  difficulty  was  again 
ex])eri<'nc<'(l  in  maintaining  supplies 
of  many  essential  materials,  this 
being  due  to  prevailing  industrial 
and  shipping  conditions.  Prices  con- 
tinued to  advance.  Supplies  from 
Canada  again  proved  of  inestimable 
value,  as  did  various  supplies  from 
Australia. 

In  the  cour.se  of  1919,  stores  and  materials  for  railway 
construction  were  purchased  to  the  value  of  £419,324,  of 
which  the  amount  paid  through  the  Crown  Agents  in 
England  was  £344,900.  Twcnty^two  indents,  of  an  esti- 
mated value  of  £370,016,  were  dispatched  to  the  Crown 
.Xficnts. 


from  the  piston.  Between  every  pair  of  high  pressure  zones 
is  a  zone  of  low  pressure.  As  the  station  of  the  crank  is 
uniform  the  distance  between  the  successive  points  of  maxi- 
mum pressure  will  be  equal.  If  a  second  crank  and  piston 
be  placed  at  the  other  end  of  the  pipe,  rotating  at  the 
same  angular  velocity  and  "in  the  same  phase  as  the  first- 
mentioned  or  generating  ciank,  it  is  evident  that  the 
second  piston  will  be  able  to  take  up  the  whole  energy  pro- 
duced by  the  first. 

It  will  be  seen,  further,  that  the  piston  will  be  able  to 
take  up  and  utilise  the  whole  of  the  energy  of  the  waves 
travelling  to  it  if  placed  at  any  point  of  the  pipe,  provided 
its  time  period  of  reciprocation  is  the  same  as  that  of  the 
generating  piston,  and  provided  that  the  phase  of  its  move- 
ment is  such  as  would  pioduce  a  continuation  beyond  it  of 
the  impinging  waves;  that  is  to  say,  provided  the  piston 
movement  is  in  phase  with  the  movement  of  the  layer  of 
liquid  in  contact  with  it. 

In  the  transmission  of  power  by  wave  motion,  the  maxi- 
mum pressui-e  in  the  pipe  will  at  no  point  exceed  the  maxi- 
mum pressure  in  the  neighbourhood  of  the  working  piston. 

if  more  energy  is  put  in  by  the  gcnciatiug  piston  than  is 


MECHANICAL    WAVE  TRANSMISSION 
OF  POWER  THROUGH  LIQUIDS. 

Hydraulic  m(?thods  of  transmitting  power  through  liquids 
depend  on  continuous  transmission  of  pressure,  the  liquid 
merely  acting  as  an  incompressible  flexible  connecting  rod. 
Wave  transmission,  however,  depends  on  the  elasticity  of 
the  medium  through  which  the  energy  is  transmitted. 
Energy  is  transmitted  by  means  of  impressed  periodic 
variations  of  pressure  producing  longitudinal  vibrations.  In 
the  application  of  transmission  of  energy  by  wave  power, 
a  unifoimly  rotating  crank  causes  a  piston  to  reciprocate 
in  a  pipe  which  is  full  of  liquid,  preferably  water,  which 
possesses  elasticity,  although  its  degree  of  compressibility 
is  very  small  compared  to  other  materials.  At  each  stroke 
of  the  piston  a  zone  of  high  pressure  is  formed  in  the  pipe, 
and  these  high  pressure  zones  travel  along  the  pipe  away 


Grice  Suction  Gas  Producer. 

(For  detailed  description  see  opposite  page.) 

taken  up  at  the  other  end  assuming  no  frictional  losses,  it 
is  obvious  that  reflected  waves  must  be  formed  as  the  direct 
waves  fall  on  the  motor  piston.  The  result  of  this  will  be 
that  the  surplus  energy  will  remain  in  the  liquid  and  the 
continuation  of  the  rotation  will  continually  pour  in 
energy,  increasing  the  maximum  pressure  indefinitely  till 
ultimately,  as  in  the  case  of  the  closed  pipe,  the  pipe  will 
bui-st. 

Suppose  that,  in  the  case  of  a  closed  pipe  having  a  length 
of  several  wave  lengths,  a  vessel  or  reservoir  completely 
filled  with  liquid,  of  considerable  volume  in  proportion  to 
the  .stroke  volume  of  the  generating  piston  and  with  rigid 
walls,  is  placed  in  communication  with  the  pipe  in  the 
neighbourhood  of  the  piston.  At  each  in-stroke  of  the 
piston  a  flow  will  take  place  through  the  entrance  to  the 
vessel,  and  the  liquid  in  this  vessel  will  be  compressed,  and 
at  each  out-stroke  of  the  piston  the  liquid  in  the  vessel 
will  again  expand  :  according  to  the  volume  of  the  vessel 
more  or  less  liquid  will  flow  into  it  and  out  of  it  at  each 
revolution  of  the  crank.  The  capacity  of  the  vessel  will  thus 
act  as  a  spring,  taking  up  the  energy  of  the  direct  and  re- 
flected waves  when  the  pressure  is  high,  and  giving  back 
this  energy  when  the  pressure  falls ;  the  mean  pressure  in 
the  vessel  and  in  the  pipe  will  be  the  same,  so  that  when 
the  successive  reflected  waves  in  the  pipe  have  been  pro- 
duced and  have  reached  a  certain  amplitude  equivalent  to 
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this  mean  pressure,  the  piston  will  merely  exert  energy  in 
compressing  the  liquid  in  the  vessel  on  its  in-stroke,  and 
the  liquid  acting  as  a  spring  will  restore  this  energy  to  the 
piston  on  its  out-stroke.  The  result  of  this  'is  that  when 
the  reflected  waves  have  been  produced,  there  will  be  a 
series  of  stationary  waves  in  the  pipe,  and  no  further  in- 
crease of  energy  in  the  liquid  will  take  place  and  the  pres- 
sures in  the  pipe  will  never  exceed  the  fixed  limit. 

By  using  such  a  vessel,  therefore,  the  pipe  can  be  com- 
pletely or  partially  closed.  It  is  therefore  possible  to  place 
at  the  far  end  or  other  point  of  the  pipe  apparatus  for 
ii.tilising  only  part  of  the  energy  of  the  wave,  and  the  rotat- 
ing crank  will  only  require  to  perform  work  to  the  extent 
of  the  energy  actually  utilised. 

If  a  number  of  motors  be  connected  to  the  line,  every  one 
of  them  will  be  able  to  take  some  energy  and  do  some  use- 
ful work.  Large  diameter,  high-pressure,  and  high  fre- 
quency are  the  conditions  for  best  efficiency  in  a  pipe  line. 
A  patent  flexible  pipe  is  employed  when  there  is  no  neces- 
.sity  to  anchor  the  pipe  line  anywhere.  It  is  claimed  that 
there  is  no  vibration  in  the  generator  or  rotary  motors,  and 
that  after  st-irting  up  a  wave  generator  can  be  left  for 
long  periods  without  attention.  The  transmission  of  power 
by  waves  through  I  quids  is  particularly  adaptable  to  such 
to')l>  as  rock  drill<.  rivet;  rs,  etc.,  t'oi-  use  in  mining  and 
shipbuilding. 

As  regards  eflSciency  the  economic  aspects  of  compressed 
air  and  wave  transmi.ssion,  estimated  under  average  min- 
ing condition?,  a-e  set  out  as  follows:  — 

Compressed 


air 
fystem. 


Ter  rent, 
10 
90 


Wave  power 
Iransmission 

system 
estimated. 
Per  cent. 
50 
50 


.Mechan'cal  efficiency  overall... 
Total  power  losses  in  system... 
Cost   of  m.aintcnance  of  tools 
per  anntim,  in  proportion  to 

original  cost  of  tools         ...        ...    100       ...  33 

Capital  cost  of  plant  for  any 
given  unit  including  prime 

mover    KX)        ...  oO 

The  particulars  given  above  are  extracted  from  material 
sent  us  by  Messrs.  W.  H.  Dorman  &  Co.,  Ltd.,  of  Stafford, 
who  are  s{)ecialising  in  wave-jx)wer  tools,  and  who  are 
arranging  for  public  tests  of  their  installations. 


ducer  offers  possibilities  for  the  economical  production  of 
power  which  are  unobtainable  with  any  other  type  of  prime 
mover.  If  this  is  so  in  Great  Britain,  where  the  choice  of 
means  for  obtaining  power  are  so  varied  and  competition 
so  keen  between  different  methods,  the  economy  of  suction- 
gas  plant  is  very  much  more  marked  in  foreign  countries, 


mme  lever 


MODERN   SUCTION-GAS  PLANT 

.\iiioiigst  indii.s1.rial  circles  in  (ireat  Britain  it  is  very 
generally  a<-knowledeed  that,  given  proper  conditions,  the 
gas  engine  working  in  conjunction  with  a  suction-gas  pro- 


Patent  Throttle  Governor  for  Grice  Engines,  adjusting 
quality  and  quantity  of  mixture  to  the  load. 


Magneto   Ignition   as  fitted   to  Grice  Engines.  The 
timing  of  the  spark  can  be  set  at  will,  and  no  work- 
ing strain  is  carried  by  timing  attachment. 

where  choice  is  more  limited  and  where  gas  can  be  so  fre- 
quently j)roduced  from  'what  have  hcon  considered  waste 
fuels.  This  point  has  been  so  frequently  dealt  with  that  it 
is  unnoC'e.ssary  on  this  occasion  to  discuss  it  at  length,  the 
object  of  this  short  article  being  rather  to  describe  a  typo 
of  plant,  the  correctness  of  design  atid  accuracy  of  work- 
manship of  which  ii\Uy\y  the  maximum  benefits  to  be  ob- 
tained from  suction-gas. 

The  plant  selected  is  manufactured  by  the  And<'rson- 
(irice  Co,,  Ltd.,  of  Carnoustie,  Scotland,  to  whom  we  are 
indebted  for  the  particulars  and  illustriitious  now  given. 
The  Grice  gas  engine  works  on  the  well-known  Otto,  or 
four-stroke,  principle,  and  is  made  in  sizes  from  10  to  180 
b.h.p.  on  town  gas  and  from  7J  to  IM  h.h.p.  on  producer 
gas.  Kx[)crien<-e  has  shown  that  for  practical  jjurjioses  it 
is  better  to  limit  the  output  from  on(>  cylinder  of  this  type 
of  engine  to  110  max.  b.h.p.,  but  with  the  use  of  the  twin 
cylinder  arrnngement  loads  u|)  to  2'M  max.  b.h.]).  can  be 
d<-alt  with.  The  double  cvlinder  arrangement  is  exception- 
ally suitable  for  electric  dynamo  <lriving,  or  industrial  pur- 
poses where  very  steady  movement  is  required,  the  arrange- 
ment being  better  in  nu'chanical  lialanc*-  than  the  single- 
cylinder  design.  Moreover,  if  n-quired,  it  is  i)Os.sible  to 
disconnect  oiui  side  of  the  engine  when  only  light  loads  are 
required  for  a  consideralile  period,  thiis  effecting  an  economy 
in  fuel  and  the  lubriciating  oil  consumptitm. 

Four  standar<l  types  are  manufactured,  allowing  the  pur- 
chaser to  instal  an  engine  specially  suited  to  his  requirements 
The  electric  tyi)e,  direct  coupled,  is  fitted  with  extra-heavy 
flywheel  an<l  outer  Iwaring.  The  crankshaft  is  extended 
beyong  the  outer  bearing  to  take  the  driving  half  of  the 
dynamo  coujilirig,  jireferably  of  the  flexilile  tyi>e.  This  typo 
can  also  be  su|)plied  foi-  belt  drive.  In  the  industrial  type, 
a  h«'!ivy  flywheel  belt  pulley  and  outer  Ix-aring  are  fitted 
suitable  for  ifajjidly  varying  loads,  where  a  fairly  even 
drive  is  required.  The,  ordinary  type  has  standard  flv- 
wheel,  belt  pulley  an<l  outer  Iiearing  for  moderately  steady 
drive,  where  <lose  speed  regulation  is  not  required,  Th(> 
illustrations  on  thc^  next-i)age  give  a  good  idea  of  the  simi)li- 
city  anrl  strength  of  the  design,  which  very  largely  indeed 
embraces  the  points  to  be  looked  for  when  purchasing  a  gas 
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engine.  There  is,  for  instance,  no  cylinder  overhang,  the 
whole  of  the  main  working  parts  being  within  the  bed;  the 
engine  is  solidly  supported  throughout  its  entire  length, 
eliminating  tendency  to  spring  under  heavy  load.  The 
cylinder  housing,  water  jacket  and  bod  form  one  eaisting. 
Every  part  of  the  engine  is  readily  accessible,  and  in  the  case 
of  the  valve  chamljer  only  two  nuts  require  removing  to  get 
at  the  valve  for  cleaning  or  grinding.  The  throttle  governor 
installed  operates  by  adjusting  the  (piality  and  quantity  of 
the  mixture  to  the  load  by  a  simple  arrangement  controlling 
the  travel  of  the  gas  valve  wlii<h  ])uts  no'  work  on  the 
governor  itself.  The  Gricc  governor  does  not  operate,  but 
controls  the  travel  of  the  gas  valve  and  allows  of  am])lo 
variation  of  speed  by  a  simple  adjustment  which  can  bo 


twin  generator  producers  is  advisalile,  as  by  this  means  one 
furnace  can  be  thoroughly  cleaned  out  whilst  the  other  is 
in  operation  without  in  any  way  disturbing  the  quality 
of  the  gas  supplied.  This  ariangement  has  also  spticia! 
advantages  wlicn  two  or  more  engines  are  served  from  one 
gas  jjroducing  |)lant. 


63  b.h.p.  Grice  Gas  Engine. 

effected  while  running.  The  flywheel  is  proportioned  to 
suit  the  particidar  class  of  duty  for  which  the  engine  is 
intended,  and  the  cyclic  variation  allowed  does  not  exceed 
4  per  cent,  for  the  ordinary  type  of  engine,  "2^  per  cent 
for  the  industrial,  and  ij  per  cent,  for  the  electric  type. 
Magneto  ignition  is  fitted  to  all  engines,  and  is  of  the  low- 
tension  make-and-break  type.  Crank  shaft  and  side  shaft 
bearings  are  ring  lubricated.  The  crank  pin  is  fed  with  oil 
through  the  crank  isJhaft  from  a  collecting  ring  on  the  side 
of  the  crank  Aveb,  which  receives  the  lubricant  from  a 
sight-feed  lubricator.  The  larger  engines  are  fitted  with 
mechanical  sight-feed  luhricators  to  serve  cylinder  and 
piston,  and  a  large  sight  feed  lubricator  is  furnished  with 
the  smaller  types  supplying  oil  to  cylinder  and  piston  pin 
simultaneously.  Particular  attention  is 
given  to  efficient  cooling.  The  larger 
sizes  are  fitted  with  a  rotary  circulating 
pump.  For  the  sma.ller  sizes,  from  26  to 
96  b.h.p.,  a  hand  pump  self-starter  is 
fitted,  with  which  a  petrol  cup  can  be 
used  jas  an  auxiliary  for  obtaining  a 
powerful  initial  explosion.  For  sizes 
above  96  b.h.p.  compressed  air  starting 
equipment  is  provided. 

A  sectional  as  well  as  lettered  illustra- 
tion  is  given  on  the  page  facing  this 


MINERALS  IN  MALAYA. 

.\ccording  to  the  re])ort  of  the  Chief  Secretary,  revenue 
from  mining,  excluding  special  war  taxes  in  the  Federated 
Malay  States,  in  lOl'l  aniount<>d  to  $10,4W),lH5,  as  against 
if!i:i,9(;9,205  in  1U18,  tlie  par  value  of  the  dollar  being  2s.  4d. 
Th(!  liigh  figure  for  KllH,   however,   was  due  to  the 
high  price  of  tin  during  a  great  portion  of  that  year, 
and  compared  with  the  more  normal  1017  figur<>,  the 
i-evenue  ftir  191!)  shows  an  increase  of  $590, (HK). 

Export  of  tin  amounted  to  41,;567  short  tons 
(2,00()  His.),  showing  a  decrease  of  48i()  short  tons  on 
the  101 H  figure.  \Vhen  the  3"oar  opened  there  was 
io  local  market  for  tin,  and  tlie  mining  industry  was 
tlireatinied  with  dislocation.  The  Government 
accordingly  arranged  to  j)urchase  the  tin  ore  ]>ro- 
duced,  and  continued  to  clo  so  up  to  April  25,  when 
the  local  market  was  re-estaiblished. 

Tungsten  ores  exjjorted  t(>tall(>d  488  short  tons,  as 
compai-ed  with  ;W8  short  tons  in  1918,  the  increase 
being  entirely  due  to  an  increase  of  over  100  per  cent, 
in  the  amount  of  scheelite  exjiorted,  wolfram  showing 
a  decrease. 

The  output  of  coal  from    the    Malayan  collieries 
amounted  to  191,29:3  long  tons,  against  168,740  tons 
in  the  previous  year.    The  management  expect  ulti- 
mately to  attain  an  annual  output  of  400,000  tons. 
Apart    from    labour   difficulties,   general  conditions 
after    the    first    quarter    of    the  year  showed  a  distinct 
improvement. 


VICKERS'  AEROPLANE  SUCCESS. 

A  competition  was  recently  held  l)y  the  Air  Ministry  for 
now  designs  for  various  classes  of  aeroplanes,  and  large 
jn-izes  were  offered.  One  of  these  was  for  an  "  amphi- 
bian " — that  is  a  machine  able  to  land  on  or  start  from  water 
or  land.  In  this  class  Me:->srs.  Vickers  have  been  awarded 
a  first  prize  of  £10,000  for  their  Viking  III.— fitted  with 
a   4.'50  h.p.    Napier  "  I.ion  "  engine. 

This  machine  is  the  result  of  experimental  work  carried 
out  by  the  aviation  department  of  Messrs.  Vickers  since 


pro- 
with 
coke 


with 


article    of    the    Grice  suction-gas 
ducer,    which   works    equally  well 
fuel     such     as     wood  charcoal, 
or    anthracite    coal.      The    square  pro 
(lu((-r     allows     of     being  lined 
ordinary   square    firebricks,  which 
procurable  anywhere  and  can  be  set  by 
unskilled    laboui-,    an  important  advan- 
tage to  the  foreign  user.     Beyond  stok- 
ing,  this  type  of  producer  i-equires  no 
s])ecial  attention.    The  arrangement  for 
feeding  the  fire  and  producing  the  gas 
is  extremely  simple.     Referring  to  the 
lettered  sectional  illustration,  the  engine 
is    connected    to    the    pipe    V,    and,    on    the  suction 
stroke,     draws    in     a    supply    of    air     at     A,  which 
mixes  with  the  steam  generated  by  the  heat  of  the  fire 
acting  on  the  water  in  the  vessel  B.    The  addition  of  a 
f(uantity  of  steam  to  the  air  passing  thiough  the  hot  fire 
improves  the  quality  of  the  gas  produced  by  giving  off 
hydrogen  and  enriching  the  gas.    l^e  .steam  and  air  pass 
through  the  fire  F  and  combine  with  the  gases  from  the 
fuel  to  form  ])roducer  gas,  holding  in  suspeji.sion  dust  and 
foreign  matter,  etc.,  which  are  abstracted  by  the  gas  pass- 
ing over  the  water  in  the  hydraulic  'box  IT,  afteinvards 
meeting  the  descending  water  in  the  wet  scrubber  T,  and 
finally    depositing    any    remaining    particles    in   the  dry 
scrubber  J,  so  delivering  clean,  pure  gas  to  the  engine. 
When  long  non-stop  runs  are  required  the  installation  of 


160  b.h.p.  Twin  Cylinder  Gas  Engine. 

the  Armistice,  and  i,s  the  first  machine  to  bo  tu-rned  out 
as  a  result  of  that  work.  Consequently,  its  cost  far  exceeds 
the  value  of  the  prize.  Being  fitted  with  landing  wheels 
as  well  as  floats,  the  machine  <'an  alight  on  the  water  and 
run  along  the  beach,  and  the  wheels  also  enable  it  to  sur- 
mount sandbanks  in  shallow  wat(U-  whioh  would  capsize 
an  ordinary  seaplane. 


Experinu'uts  carried  out  on  the  coast  of  Japan  show  that 
a  wave  2  ft.  high  re])resents  1  h.p.  per  linear  foot,  and  at 
this  rate  at  least  5,000,000  h.p.  is  being  wasted  on  the 
Pacific  Coast  of  Japan.  The  power  of  the  waves  was  trans- 
mitted to  a  loaded  flat  board  suspended  in  a  pit.  The  im- 
puls<^  of  the  waves  imparts  a  pendulum  motion  to  the  board 
and  small  amounts  of  power  can  thus  be  obtained. 
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MODERN   ENGINEERING  PRACTICE. 

USES    OF    THE    CEMENT  GUN. 

llio  South  Wak's  InMitule  ol  Engineer-,  lia->  ipceiith 
!jfcn  con.--iclering  an  apparatus  kuowu  as  the  Cement  Oun, 
wiiifli  projects  a   mixture  ot  cement  ami  sand  known  as 

G unite  on  to  surfaces  ior  their  preservation.  This 
appliance  was  referred  to  some  time  back  in  tiiese  pagos, 
and  has  been  used  to  some  extent  in  America.  Ihe  results 
oijtamed  are  satisfactory,  and  the  surfaces  treated  have 
greatly  benefited.  The  cement  mixture  is  fed  into  the 
machine  in  a  dry  state  and  blown  through  the  machine, 
the  motive  power  being  c-ompressed  air  at  from  35  to  45 
lbs.  per  square  inch.  W  hen  the  dry  mixture  reaches  the 
nozzle,  it  is  met  by  a  tine  spray  o'l  water,  which,  being 
at  a  slightly  higher  pressure  than  the  mixture  (say  5.5  to 
bo  Ibs.j,  ettectively  mixes  with  the  dry  material.  '  When 
the  material  is  applied  to  the  surface  to  be  coated,  there 
IS  a  considerable  pounding  action,  which  makes  for  greater 
mixture  and  a  better  quality  cement  than  is  possible  when 
the  material  is  applied  by  hand.  The  apparatus  has  been 
used  to  some  extent  in  coal  mines  in  cementing  under- 
ground surfaces,  which  are  first  stripped  of  their  rough 
loose  material.  "  The  average  rate  at  which  cement  has 
been  applied  has  been  814  square  feet  per  hour,  four  men 
being  employed  at  the  machine,  whilst  a  similar  number 
were  engaged  during  the  day  screening  the  sand  and 
cement,  mixing  them  and  filling  the  mixture  into  the 
trams.  The  roof  has  been  coated  to  an  average  depth  of 
half-an-'inch  and  the  sides  one  inch.  The  apparatus, 
however,  is  applicable  to  a  wide  range  of  requirements 
where  there  is  a  fairly  large  area  to  be  covered.  For  cer- 
tain purposes  in  iron  and  steel  works  it  is  valuable,  and 
for  such  work  as  lining  tunnels,  facing  reservoirs,  coating 
acid  tanks,  lining  and  covering  chimney  stacks,  repairing 
sea  walls,  etc.  It  is  also  of  use  in  housing  construction 
where  steel  framing  is  employed,  and  generally  in  rein- 
foroed  cqfncrete  construction.  The  proportions  of  the 
mixture  can  be  varied  to  suit  special  requirements  varying 
from  a  three-to-one  to  a  five-to-one  sand-cement  mixture. 
STORAGE   OF    BITUMINOUS  COAL. 

In  view  of  the  rapid  development  of  coal  mining  fore- 
shadowed in  the  Far  East,  questions  relating  to  coa\ 
storage  are  increasing  in  importance.  The  conclusions  to 
be  drawn  under  this  head  from  the  investigations  con- 
ducted by  the  University  of  Illinois  Engineering  J^xperi- 
mental  Station  show  that  the  place  of  storage  should  be 
dry  and  well  drained.  A  hard  clay  bottom  thoroughly 
drained  is  desirable  if  concrete  is  too  expensive.  Adequate 
space  should  be  provided,  so  that  the  coal  can  be  moved  if 
heating  fKcurs.  Coal  is  usually  stored  when  the  demand  is 
low,  say,  between  May  and  Septeml)er,  or  during  the  hottest 
months  of  the  year,  and  coal  stored  at  a  high  temperature 
retains  its  heat  and  is  much  more  liable  to  spontaneous 
combustion  than  coal  stored  at  a  low  temperature.  Spon- 
taneous combustion  of  coal  is  due  to  the  oxidation  of  fine 
coal,  and  the  elimination  from  the  pile  of  dust  and  fine 
coal  is  refomniended.  It  is  aihisable  to  select  low  sulphur 
coals  for  storage.  Coal  should  either  bo  piled  so  that  air 
may  circulate  through  it  and  carry  off  heat  generated,  or 
else  f»>  closely  packed  that  air  cannot  enter  the  pile.  Coal 
should  be  .spread  in  horizontal  layers  and  the  stratification 
of  fine  and  lum[)  coal  avoided.  .\  number  of  small  ])iles 
is  better  than  oru'  large  pile.  Repeated  wetting  and  drying 
of  coal  increases  tendency  to  Sjwntaneous  combustion. 
Only  in  ca.so  of  nece.ssity  should  water  bo  used  to  cool  the 
pile.  Coal  that  has  once  heated  should  preferably  lie  used 
at  once.  Coal  in  storage  should  i)e,  inspected  regularly, 
and  if  the  tem|>erature  reaches  140  degrees,  the  pile  should 
be  very  f-arefully  watched.  If  the  temperature  rises  to 
l/iO  or  IfiO  degrees,  the  coal  should  be  removed  as  promptly 
as  possible,  and  l»efore  it  actually  smokes,  which  may  begin 
at  IftO  degrees,  ^lany  apiiliances  are  available  for  taking 
coal  f)ile  temperatures,  including  thermometers,  ther- 
mostats, recording  thermometers,  the  Zeleny  thermometer, 
pyrometers,  thermocouples  and  7)otentiometers.  Another 
type  of  apparatus  is  mentioned  in   the  next  pararrraph. 

MEASURING    COAL-STACK  TEMPERATURES. 

An  appnratns  known  as  the  "Thojiiley  Coalometer,"  do- 
signed  for  mcjisnring  coal-stack  temperatures  at  dejjth, 
was  recentlv  described  in  I'oypr.  The  appliance  cfjusists 
<>f  three  tubes  extending  to  varifdis  rlejjths  arrd  enclosed 
in  a  long,  [)ointcd  steel  case.  These  tubes  end  in  l)ul))S. 
and  are,  filled  with  alcohol.  .\t  the  upper  end  of  the  in- 
strument are  three  dial  temperature  indicators,  each  cor- 
n^'ctcd  to  a  tube.  The  scale  on  each  dial  runs  from  .^2 
degrees  to  about  200  degrees  Fahr. :  it  is  coloured  black  up 
to  120  degrees,  but  upwards  from  that  t^-mperature  the 
colour  is  red,  in(TicatinK  excessive  heat.  Instruments  em- 
ployed  at  intervals  of  -Vl  ft.  have  proved   very  effective. 


and  if  several  coalometers  are  inserted  into  a  coal  pile  at 
varying  depths  and  in  different  localities,  very  accurate 
iiitormation  can  be  gathered  for  the  whole  ot  the  pile. 
Such  an  apparatus  is,  of  course,  useful  for  a  variety  of 
purposes,  SUCH  as  observing  the  temperature  of  grain  in 
storage  tanks  or  bins. 

INCREASED    EFFICIENCY     OF    THE  AGRICULTURAL 
TRACTOR. 

iluch  valuable  data  have  been  obtained  by  the  trials  of 
agricultural  internal-comliustion  and  steam-engine  tractors 
just  held  in  Lincolnshire.  It  has  been  shown  that,  with 
the  use  of  the  British  self-lift  ploughs,  almost  any  direct 
ploughing  tractor  can  be  made  a  one-man  outfit.  The 
machines  proved  on  the  whole  satisfactory  m  dealing  with 
most  diflicult  soils,  even  when  cutting  three  (j-in.  furrows. 
The  experience  gained  with  light-weight  machines  showed 
these  to  be  efficient.  This  type  of  tractor  put  but  little 
pressure  on  the  soil,  and  does  not  form  the  hard  pan 
which  nas  prejudiced  the  employment  of  the  heavy  machine. 
British  manufacturers  are  now  able  to  produce  a  powerful 
and  at  the  same  time  a  light  tractor,  economical  in  fuel, 
and  dependable.  Simplicity  is  the  keynote  to  the  types  of 
engine  installed,  whether  two  or  four-cylinder,  and  skilled 
labour  is  not  necessary  in  working  the  modern  tractor. 
\n  acre  of  light  land  can  now  be  ploughed  on  about  2| 
gallons  of  paraffin  in  just  over  the  hour,  whilst  a  very 
slight  cost  in  fuel  and  time  enable  stiff  clay  to  be  dealt 
with. 

OIL    FUEL  REGULATIONS. 

The  rapidly-increasing  use  of  oil  fuel  on  ships,  either 
in  conjunction  with  internal-cqmbustion  engines  or  on 
steamers  with  oil-fired  boilers,  is  necessitating  improved 
methods  of  oil  storage,  and  more  stringent  regulations 
as  to  the  use  and  selection  of  oil  fuels.  Modern  practice 
in  these  respects  now^  closely  follows  the  suggestions 
recently  issued  in  London  by  the  Board  of  Trade  Commit- 
tee. The  flash  point  of  the  oil  used  should  not  be  less 
than  150  degrees  Fahr.,  and  with  each  supply  of  oil  taken 
on  board  a  written  guarantee  should  be  supplied  by  the 
vendor,  giving  particulars  which  must  be  entered  in  the 
engine-room  log.  Oil  fuel  may  be  carried  in  double  bot- 
toms. Settling  tanks  should  be  constructed  separately 
from  the  hull  structure,  and  .should  be  tested  to  a  pressure 
of  15  lb.  per  square  inch.  Oil  pipes  should  be  of  steel, 
and  coupling  flanges  machined  and  the  jointing  material 
impervious  to  oil.  The  engineer  should  preserve  half-pint 
samples  of  each  supply  taken  on  board,  and  a  test  should 
be  carried  out  to  see  that  the  oil  does  not  flash  below 
150  degrees  Fahr. 

SEEKING    NEW    SOURCES    OF  POWER. 

The  desire  for  greater  economy  in  power  production  is 
to-day  the  outstanding  feature  in  engineering  development. 
This  is  causing  engineers  to  give  renewed  attention  to 
those  great  and  widely  dispersed  sources  of  energy,  the 
winds  and  the  sunshine.  These  exceed  the  power  of  simul- 
taneously burnt  coal  from  5,000  to  70,000  times  respec- 
tively. The  prospects  here  must  certainly  be  enticing  to 
great  coal-producing  countries  where  the  supply  of  fossil 
fuel  is  beiing  rapidly  used  up.  Exhaustion  is  foreshadowed 
in  England  in  two  hundred  years,  Germany  is  given  a 
thousand  and  the  United  States  two  thousand  years.  In 
dealing  with  the  world's  supply  of  energy.  Prof.  S.  A. 
.\rrherius,  at  the  Franklin  Institute,  U.S.A.,  attached 
imiiortance  to  the  role  the  solar  engine  is  likely  to  play,  par- 
ticularly in  re-establishing  and  opening  up  agriculture  in 
great  arid  districts  in  tropical  countries  and  industrial 
works  founded  on  its  use  may  also  be  looked  forward  to. 
All  territory  in  which  the  sun  shines  continuously  during 
the  greater  part  of  the  year  may  profit  l)y  the  introduction 
of  the  solar  engine.  The  objection  to  wind  iis  a  .source  of 
power  is  its  variability  and  the  high  installation  co-sts  per 
unit  of  power  continuously  deliverable.  Sjieciilative  as 
these  conclusions  may  aj)p(\ar,  they  still  have  practical 
value  in  view  of  the  rapidly  increasing  demand  for  coal. 
Such  demand  has  about  doubled  every  ten  years  during 
t\u'  last  century,  and  is  now  some  1,200  millions  of  metric 
tons  per  year.  The  world's  available  supplies  are  estimated 
to  la.st  some  fifteen  hundred  years.  Neither  oil  nor  water 
power  is  anything  like  a  sufficient  substitute.  The  world's 
yearly  jiroduction  of  niiiH  ral  oils  represents  not  quite  3  per 
cent,  of  the  energy  contained  in  the  yearly  production  of 
coal.  Petroleum  ought,  thereof  ore,  to  b<>  reserved  for  the 
production  of  light  and  lubricants.  The  energy  which  may 
(H'onomicftlly  lie  taken  from  Avaterfalls  in  accessible  parts  of 
the  world  is  about  50  per  cent,  of  the  energy  of  the  present 
output  of  coal.  The  well-situated  waterfalls  ai'e  already 
deve]op(«l  for  the  greater  part,  at  least,  in  fij'.irope,  and 
will  not  sensibly  diminish  the  demand  for  coal. 
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MINERALS  AND  METALS  IN  JAPAN. 

Statistics  published  in  a  recent  U.S.  consular  report  show 
that  in  1918  Japanese  manganese  profluction  reached 
record  figures,  which  have  since  fallen  away  materially. 
The  expansion  of  the  shipbuilding  industry  and  other  iron 
and  steel  manufacturing  industries  during  the  war  brought 
about  a  greatly  increased  demand  for  manganese,  as  is 
shown  by  the  fact  that  62,842  short  tons  (of  2,0(30  lbs.)  were 
produced  in  1918,  a  gain  of  42,709  short  tons  over  1913. 
In  1918  Japan  proper  consumed  53,118  short  tons  of  man- 
ganese, two-thirds  of  Avhich  was  used  in  the  manufacture  of 
iron  and  steel  and  the  remainder  for  smelting  and  other 
purposes.  It  is  believed  the  consumption  in  1919  was  not 
more  than  a  third  or  a  half  of  the  1918  amount.  Japan  in 
1918  imported  ferro-manganese  to  the  amount  of  849  short 
tons,  of  which  Australia  furnished  566  short  tons  and  Great 
Britain  282  short  tons.  The  principal  countries  to  which 
Japanese  ore  is  exported  are  the  United  States,  Great 
Britain,  France  and  China.  In  1918  Japan's  exports  to 
these  countries  aggregated  2,015  short  tons,  and  in  1919 
they  amounted  to  3,079  short  tons. 

THE   COPPER  SITUATION. 

The  September  issue  of  this  journal  gave  brief  particulars 
of  the  combine  to  be  formed  by  Japanese  copper  smelters  to 
relieve  the  depression  of  the  copper  market.  The  associa- 
tion has  been  organised  by  Sumitomo,  Fujita,  and  other 
chief  copper  producers  in  this  country,  who  propose  to  export 
copper  to  the  extent  of  20,fX)0  tons  in  all — 10,000  to  the 
East,  and  10,000  tons  to  Europe.  On  the  other  hand,  they 
are  going  to  co-operate  with  the  Nihon  Kozam  Konwa-kai 
(Japan  Miners'  Chi')),  which  presented  memoranda  to  the 
Premier^  the  Minister  of  Agriculture  and  Commerce,  and 
the  Finance  Minister  in  June,  suggesting  an  increase  of  the 
import  duty  on  copper  from  1.20  yen  per  100  kin  (the 
present  rate)  to  7.00  yen  per  100  kin,  in  order  to  obviate 
dumping.  It  is  said  that  the  present  price  of  copper  is 
below  the  cost  of  production. 

While  the  annual  output  of  copper  in  Japan  is  about 
110,000  tons,  the'  stocks  of  the  metal  at  the  beginning  of 
July  were  estimated  at  200,000  tons. 

The  five  copper  producers — Mitsubishi,  Sumitomo,  Furu- 
kawa,  Kuhara,  and  Fujita — have  arranged  to  borrow 
6,000,000  yen  from  the  Bank  of  Japan  on  the  security  of 
15,000  tons  of  copper  in  their  possession. 


Four  of  the  copper  producers — Sumitomo,  Furukawa, 
Kuhara  and  Fujita — have  formed  a  union  for  the  purpose 
of  not  selling  copper  below  certain  stipulated  prices.  For 
some  reason,  Mitsubishi  has  not  joined  the  union.  The 
output  of  the  four  companies  represents  85  per  cent,  of  the 
copper  output  in  Japan,  and  80  per  cent,  of  the  copper 
stocks  at  present  are  held  by  them.  With  the  above-men- 
tioned object  in  view  they  will  reduce  output  by  35  per  cent. , 
fix  a  reasonable  selling  price  in  view  of  various  circum- 
stances, relieve  smaller  copper  producers  by  buying  goods 
they  are  forced  to  sell  at  a  sacrifice,  check  import,  and 
encourage  export,  etc.  Of  course,  they  are  also  endeavour- 
ing to  secure  accommodation  of  funds  for  the  relief  of 
their  present  distress. 

FINANCIAL   SUPPORT    FOR    IRON  FOUNDRIES. 

The  five  large  iron  foundries  of  Japan — Honkeiko, 
Kamaishi,  Kenjiho,  Wanishi,  and  Toyo  Seitetsu — have 
recently  received  nine  million  yen  through  the  Bank  of 
Japan  as  accommodation  to  tide  over  their  period  of  diffi- 
culty. The  demand  in  Japan  has  fallen  away  to  such  a 
degree  that  output  has  again  been  reduced.  During  last 
February  the  five  works  decided  to  curtail  the  aggregate 
output  to  1,000  tons  a  day.  At  the  beginning  of  June  it 
was  further  reduced  to  800  tons_  and  now  it  has  been 
decreased  to  600  tons. 


BOOKS. 


THE   A.B.C.   OF    STORAGE  BATTERY 
MANAGEMENT. 

Bij  Ernest  C.  McKlnnon,  A.M.I.E.E.  London  :  The 
Electrical  Press,  Ltd.,  3s.  6d.  net. 
We  welcome  this  little  volume,  because,  unlike  most  of  the 
literature  dealing  with  storage  batteries,  it  aims  at  helping 
non-technical  users  and  attendants.  Its  value  is  likely  to 
be  particularly  marked  in  territory  like  the  Far  East, 
where  there  is  a  largely  and  constantly  increasing  circle 
of  machinery  users  who  are  not  technical  men>.  The  use 
of  electricity  is  rapidly  increasing  in  the  Far  East.  At 
the  same  time,  the  field  of  utility  of  the  storage  battery  has 
become  greatly  enlarged,  and  if  the  advantage  of  electrical 
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storage  and  the  management  of  batteries  were  better 
understood  there  would  be  few  instances  of  the  use  of 
electric  power  in  the  far  East  in  which  the  battery  did 
not  find  a  place.  This  great  need  for  familiarity  with 
electrical  storage  is  particularly  apparent  in  industrial 
circles  who,  of  course,  have  not  the  same  opportunities  as 
engineers  at  large  generating  stations  for  keeping  in  touch 
with  the  most  modern  developments  of  electrical  engineer- 
ing. Little,  however,  has  hitherto  been  done  in  the  direc- 
tion we  have  named,  and  manufacturers  of  storage  batteries 
seem  strangely  backward  in  exploiting  their  possibilities 
in  this  respect.  Mr,  McKinnon,  the  outhor  of  the  book  now 
under  review,  is  Chief  Engineer  to  the  Chloride  Electric 
Storage  Co.,  Ltd.,  one  of  the  best  known  manufacturers  of 
storage  equipment,  and  in  publishing  the  present  work  he 
has  done  good  service  both  to  maker  and  user.  The  work 
is  true  to  its  title.  It  only  deals  with  the  management  of 
the  storage  battery  and  does  not  treat  of  the  great  economy 
and  convenience  of  electrical  storage.  It  gives  in  plain 
language  a  condensed,  but  very  complete,  review  of  all 
the  essential  points  with  which  anyone  undertaking  the 
operation  and  management  of  a  storage  battery  requires 
to  become  familiar.  The  book  is  well  illustrated,  and 
covers  the  whole  range  of  storage  battery  management, 
both  small  and  large  equipments,  whether  for  central 
stations  or  for  small  industrial  and  lighting  plant.  The 
last  chapter  gives  a  glossary  of  some  two  hundred  defini- 
tions of  the  most  common  terms  employed  in  battery 
|)ractice. 

A    TREATISE    ON  AIRSCREWS. 

By  WhyriU  E.  Park,  A.R.CSc,  Whitworth  Scholar, 
London  :  Chapman  &  Hall,  Lfd.,  21s.  net 
This  work  considers  the  problems  of  airscrew  propeller 
design  and  construction  from  the  point  of  view  of  those 
engaged  in  the  practical  design  of  aircraft.  The  book 
treats  its  subject  exhaustively,  but  does  not  deal  in  any 
detail  with  the  elementary  principles  of  mechanics  and 
aerodynamics.  The  author  is  designer  for  the  Lang  Pro- 
I)eller  Company,  and  his  work  follows  in  general  the 
methods  developed  by  the  firm  since  1909.  Simple  design 
theory  has  been  adopted  in  preference  to  elaborate  mathe- 
matical solutions  of  theories.  This  permits  of  simple 
methods  of  calculation  of  blade  dimensions,  together  with 


simple  modifications  for  particular  problems.  It  gives 
suflicieutly  uniform  results  for  all  types  of  airscrew  now  in 
existence,  and  is  altogether  more  practical.  The  construc- 
tional methods  discussed  have  been  developed  chiefly  as 
the  result  of  the  war  demand  for  quantity  production  to 
the  neglect  of  other  methods,  such  as  metal  construction, 
now  only  in  its  experimental  stage,  which  may  ultimately 
replace  the  conventional  form.  The  book  is  divided  into 
two  parts.  Part  I.  deals  with  general  theory  and  design, 
with  chaptei-s  on  application  of  theory  to  particular  design, 
the  theoretical  investigation  of  airscrew  types,  considera- 
tions affecting  blade  dimensions  and  airscrew  performance, 
stress  and  structural  considerations  and  ext-ernal  influences 
affecting  airscrew  performance,  drawing  ofiice  requirements 
and  miscellaneous  problems  in  design.  Part  II.  deals  with 
construction,  general  requirements,  preparing  the  air- 
screw block,  shaping  and  finishing  in  the  white,  finishing 
processes,  testing  under  service  conditions  and  special 
methods  'of  contribution.  Valuable  appendices  are  given 
of  propeller  performance  and  of  specifications  by  the 
British  Engineering  Standards  Association  for  aircraft 
material.  The  book  should  become  a  standard  work  on  the 
subject  of  which  it  treats,  and  is  a  valuable  addition  to  the 
fast  growing  volume  of  literature  on  aircraft  design  and 
construction. 


PERSONALIA. 


In  connection  with  the  amalgamation  of  the  businesses 
of  Messrs.  W.  H.  Spencer  &  Co.,  boiler  manufacturers,  of 
Hitchin,  and  the  Bonecourt  Waste  Heat  Boiler  Co.,  Lt<L, 
of  London,  Mr.  C.  W.  Catt  has  been  elected  chairman  of 
the  new  company,  and  Mr.  P.  St.  G.  Kirke  consulting 
engineer.  Mr.  A.  L.  H.  Spencer  and  Mr.  P.  A.  Sharman, 
the  managing  directors,  will  continue  to  manage  the  works 
at  Hitchin. 

The  death  is  announced  of  Sir  .John  McLarenj.  As  a  young 
man  he  founded,  with  his  brother,  Mr.  Henry  McLaren, 
the  firm  of  J.  &  H.  McLaren,  agricultural  and  electrical 
engineers,  Midland  Engine  Works,  Hunslet,  Leeds. 
During  the  war  Sir  John  acted  as  chairman  of  the  Special 
Board  of  Control,  and  it  was  in  recognition  of  his  work  in 
this  connection  that  he  received  the  K.B.B. 
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our  Head  Office  at  above  address. 
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Mb.  Chas.  Markham,  chairman  and  managing  directoi- 
of  the  Parkgate  Iran  and  Steel  Co.,  Ltd.,  of  Rotherham, 
lias  re.signed  his  position  as  managing  director,  and 
Messrs.  r.  W.  Fawcett  and  F.  Phillips  have  been  elected 
joint  managing  directors.  Mr.  Fawcett  is  also  a  director 
of  Thos.  Firth  &  Sons,  Ltd.,  Sheffield. 

The  late  Mr.  W.  Chamberlain,  chairman  of  W.  and  T. 
Avery,  Ltd.,  and  a  director  of  Joseph  Lucas,  Ltd.,  Charles 
Churchill  and  Co.,  Ltd.,  and  the  Cliurchill  Machine  Tool 
Co.,  Ltd.,  left  estate  of  the  gross  value  of  .£8.3,861,  witli 
net  personalty  £78,404. 

Mr.  J.  H.  FiSHEE  has  resigned  his  seat  on  the  board  of 
William  Jessop  ifc  Sons,  Ltd.,  the  steel  manufacturers  of 
Sheffield,  and  has  severed  his  connection  with  that  com- 
pany after  34  years'  service,  latterly  as  London  director. 

Sib  J.  FoETEScuE  Flannkey,  Baet.,  M.P.,  has  been 
elected  chairman  of  W.  and  T.  Avery,  Ltd.,  in  succession 
to  Mr.  Walter  Chamberlain.  Mr.  A.  H.  Gibson  has  been 
elected  vice-chairman  of  the  company. 

Mb.  R.  Traill,  a  director  and  one  of  the  managers  of 
the  Wallsend  Slipway  and  Engineering  Co.,  Ltd.,  has  been 
elected  a  director  and  engineering  manager  of  the  Fair- 
field Shipbuilding  and  Engineering  Co.,  Ltd. 

We  regret  to  announce  the  death  of  Mr.  George  Tangye, 
at  the  age  of  85.  The  deceased  gentleman  was  principally 
associated  with  the  business  side  of  the  famous  Birming- 
ham firm  of  engineers. 

The  death  is  announced  of  Mr.  Henry  Steel,  chairman 
of  the  United  Steel  Co.,  and  of  Messrs.  Steel,  Peech  & 
Tozer,  Ltd.,  of  Sheffield,  and  a  director  of  several  other 
important  firms. 

Me.  R.  F.  Cheesman,  associated  for  25  years  with  the 
wire  rope  manufacturing  firm  of  Latch  &  Batchelor,  Ltd., 
Birmingham,  has  been  elected  a  director  of  the  company. 

Me.  W.  Wolstenholme,  general  manager  of  the  Bolton 
steelworks  of  Henry  Bessemer  &  Co.,  Ltd.,  has  joined  the 
board  of  directors. 

The  death  is  announced  of  Mr.  Daniel  Coyle,  M.I.E.E., 
well  known  in  engineering  circles  in  Australasia  and 
Japan. 

Estate  of  the  gross  value  of  j611,013  has  been  left  by  the 
late  Mr.  R.  Barber,  steel  merchant,  Sheffield. 

Mr.  S.  M.  WilfoRd  has  been  elected  a  special  director 
of  W.  H.  Dorman  &  Co.,  Ltd.,  of  Stafiord. 


TRADE  NOTES. 


Sir  W.  (i.  Armstrong,  Whitwortji  &  Co.,  Ltd. — The 
directors  report  that  for  the  four  years  ended  December, 
1919,  the  not  profits,  after  making  provision  for  taxation, 
depreciation,  and  the  ivriting  down  of  capital  expenditure, 
amounted  to  £4,053,605.  From  this  is  deducted,  says  the 
Financial  Times,  £1,000,000  for  further  writing  down  of 
capital  expenditure  and  £2,465,093  dividends  paid  for  the 
four  years,  including  the  final  distribution  for  1919,  leaving 
£588,512,  which  with  the  bahwice  of  £461,387  brought  from 
1915  gives  a  sum  of  £1,049,899  to  be  carried  forward.  The 
reorganisation  of  the  works  for  peace  industries  is  now 
complete,  and  much  commercial  work  has  been  undertaken. 

The  accounts  of  W.  H.  Dorman  &  Co.,  Ltd.,  of  Stafford, 
disclose,  profit,  £72,980;  brought  forward,  £145,608; 
Excess  Profits  Duty,  payable  to  July  31,  1919,  £118,232; 
8  per  cent,  cumulative  participating  preference  dividend, 
£5,363;  ditto  for  two  months  ended  July  31,  1920,  less  tax, 
t3,342;  additional  dividend  on  ditto,  1  per  cent,  per 
annum,  less  tax,  £1,086;  ordinary  dividend;  12  per  cent, 
per  annum,  less  tax,  for  year,  £25,355;  directors'  per- 
centage on  profits,  £3,386;  exj^enses  of  public  issue  in 
December,  £17,874;  carry  forward,  £43,946.  The  directors 
liave  .just  issued  £300,000  8  per  cent,  participating  seven- 
year  notes  at  £95,  together  with  50,000  ordinary  shares  at 
22s.  per  .share. 

The  Vdlcan  Foundry,  Ltd.,  announce  an  ordinary  divi- 
tlend,  15  per  cent.  (3s.  per  share)  for  year;  the  accounts 
show  renewals  and  depreciation,  £60,192;  income  tax  and 
corporation  profits  tax,  £14,840;  capital  account  in  respect 
of  bonus  shares  isstied,  £151,251. 

The  balance  sheet  of  Parsons  Marine  Steam  Turbine  Co., 
Ltd.,  shows— Profit,  £50,282:  brought  forward,  £23,634; 
less  dividend,  25  per  cent,  per  annum,  free  of  tax,  less 
interim  dividend,  £52,820:  carried  forward,  £21,096. 

The  accounts  of  Agricultural  &  General  Engineers,  Ltd., 
show  net  profits  for  nine  months,  £77,096;  ordinary  divi- 
dend, 4.86  per  cent,  per  annum,  free  of  tax;  carry  forward, 
£5,348. 

The  Birmingham  Small  Arms  Co.,  Ltd.,  pay  a  second 
interim  ordinary  dividend  of  2^  per  cent.,  free  of  tax. 

Bell's  United  Asbestos  Co.,  Ltd.,  have  declared  an 
interim  ordinary  dividend  of  Is.  per  share,  less  tax. 


For  the  Plantation,  Mine  or  Works 


Small  B.E.V.  Loco  Drawing  Train  in  Excavation 
Tunnel  for  City  of  Bradford  new  main  drainage 
scheme. 


The  Electric  Loco  shown  will  haul  or 
push  loads  up  to  10  tons  on  any  gauge 
track  19  in.  to  Standard  4  ft.  8^  in. 
Simple,  safe  and  cheap  to  use.  A  boy 
can  drive  it.  Apply  the  brake  the  Loco 
stops,  and  cannot  be  started  again  till  the 
brake  is  released.  Built  of  Steel  and  Iron 
the  Loco  is  indestructible. 

We  also  Manufacture  several 
types  of  ELECTRIC  TRUCKS. 


BRITISH  ELECTRIC  VEHICLES,  LTD., 

Sales  Dept.  : 

126-128,  Hamilton  House,  Bishopsgate,  London,  E.C.2 

Factorj;— CHURCHTOWN  WORKS,  SOUTHPORT,  ENGLAND. 
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GLENIFFER 

{As  supplied  to  the  British  Admiralty) 

MARINE  &  STATIONARY  MOTORS 


THE  SIMPLEST  ENGINE  MADE. 


FUELS  :    Petrol,    Paraffin,    Naphtha,  or 
Alcohol. 

SIMPLICITY,  ACCESSIBILITY,  AND 
RELIABILITY 

are   the  special   features  on   which  these 
Engines  have  won  their  fame. 

They  can  be  worked  successfully  by  anyone 
without  the  slightest  mechanical  knowledge 

RANGE  OF  MODELS :  10  TO  75  B.H.P. 


GLENIFFER   MOTORS,  LTD., 


Telegrams:  "Glengine,  Glasgow." 


ANNIESLAND,  GLASGOW. 


OIL  MILL  SPECIALISTS. 

Complete  Plants 

of  every  description  for  Copra,  Castor, 
Soya,  Rubber  Seed,  Cotton  Seed,  and 
all  kinds  of  Seeds  or  Nuts. 


CALEDONIA"  OIL  MILL. 


Chemical 
Extraction  Plants 

for  Oil  Seeds,  Cakes,  &c. 


Refining  and 
Deodorising  Plants. 


Baling  Presses 

of  every  description. 


Mineral  Oil  Plants. 


Sugar  Machinery. 


A.    F.   CRAIG  6r»  CO.,  LTD 

Engineers   and  Boiler  Makers, 
PAISLEY,  SCOTLAND. 

Telesramt     "CRAIG.    PAISLEY."  Coc'et  u«ed  :  McNeil'f  Mining  and  General.    A  B  C— Sth  Edition 

Representatives  for  Oil  Milling  Plant  in  North  China  :  ADAIR  GRAHAM  &  CO.,  British  Bund,  Tientsin. 


474    €a$Urn  Cngineerlnd  Bvmjoimm  to  Cbe  Condon  and  Cblna  exforess.    Nov.  a.  mo 


PRESGOT 


&  HELSBY 


99 


Stand  for 


EXCELLENCE  in  Cables 


We  Manufacture 

PAPER  CABLES  at  our  PRESGOT  WORKS. 
RUBBER  CABLES  at  our  HELSBY  WORKS. 


BRITISH  INSULATED  &  HELSBY  CABLES. 

LTD., 

Electrical  Cable  Makers  and  Eng^ineers, 

Head  Office:  PRESGOT,  Lancashire. 

Works:  PRESCOT  and  HELSBY. 

Branch  Offices : 

London,  Manchester,  Leeds,  Glasgow,  Birmingham,  Newcastle,  Cardiff,  Dublin  and  Belfast. 


EASTERN  AGENCIES: 

MALAY  PENINSULA,  BRITISH  BORNEO,  I       .  UNITED    ENGINEERS,    Ltd.,   EleetPieal  Department, 
SI  AM  and  COCHIN  CHINA                I  5,  Battery  Road,  SINGAPORE. 

HONG  KONG  and  SOUTHERN  CHINA    SHEWAN,  TOMES  &  Co.,  HONG  KONG.   P.O.  Box  131  B. 

SHANGHAI  and  NORTHERN  CHINA    SCOTT,  HARDING  &  Co.,  SHANGHAI.    P.O.  Box  120. 
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RICE  MILLS 


for  ALL  OUTPUTS. 


HULLERS. 

SEPARATORS. 
CONES. 

POLISHERS. 
SCREENS. 

GLAZERS. 
ELEVATORS 

AND 

CONVEYORS. 

ETC.  UETC. 


for  ALL  COUNTRIES. 


ENGINES. 

PUMPS. 
BOILERS. 

CHIMNEYS. 
SHAFTING. 

BELTING. 
STORES. 

ETC.  ETC. 


DOUGLAS  &  GRANT,  Ltd.^  Kirkcaldy,  Scotland. 


Cable  ADDRESS  For  H  ead  Office  :  "DOUGLAS.  KIRKCALDY." 

ALSO  AT 

Ban  Mai,      75,  Merchant  St.,     P.O. Box  14,  P.O.  Box  127,  P.O.  Box  53,  P.O.  Box  2074, 

BANGKOK,      RANGOON.      Thumboo Chefty  St.,    40  &  41 ,  Quai  de  Belgique,  HAIPHONG,  11,  CUve  St., 

SIAM.  .  BURMA.  MADRAS.       SAIGON,  COCHIN-CHINA.  TONKIN.  CALCUTTA. 

AND  REPRESENTED  BY 

REPRESENTATION  FOR  BRITISH  MANUFACTURERS,  LTD.,  Shanghai  and  Hankow,  CHINA. 
Messrs.  DODWELL  &  CO.,  Ltd.,  HONGKONG  &  JAPAN. 


Oil  Mill  Installations. 


Wc  specialise  in  the  manufacture 
of  the  most  modem  machines 
for  treating  every  known  Oil- 
yielding  Seed,  and  shall  be  glad 
to  quote  either  for  Single  Ma- 
chines or  for  Complete  Plants, 
and  to  give  full  information  as 
to  output  obtainable.  Our  Plant 
is  largely  used  all  the  world  over. 


Self  contained  Anglo-American  Oil  Mill.    To  cruth  and  preis  Linseed, 
Cotton  Seed,  Rape,  Sunflower,  Mustard  and  similar  seeds. 

GREENWOOD  &  BATLEY,  Ltd. 

LEEDS 

Codes— A!.  ABC  (4th  and  5th  Editions), 

Lieber's,  Western  Union,  Engineering  and  Bentley's. 


C»ble»i — 

"  Orf^nwoofl  L^eda. " 
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THE 


North  Eastern  Marine 


Engineering  Co.,  Ltd. 


WALLSEND-on-TYNE   (Head   Office)     :     and   at     :     SUNDERLAND,  ENGLAND. 

Telegrams.  "NEWS,  WALLSEND."  "NEWS.  SUNDERLAND." 


^ESIGNERS,  Builders,  and  Repairers  of  Reciprocating  and  Turbine  Engines  and  Boilers 
for  all  classes  of  vessels.    Manufacturers  of  Engine  Room  Auxiliary  Machinery. 

j^PECIAL  facilities  for  the  manufacture  of  Superheaters  for  Marine  Boilers,  Propeller 
Shafts  and  Forgings  in  rough  or  finished  state. 

JRON  and  Brass  Castings  of  all  kinds  and  compositions  undertaken. 

"^HE   Foundries   are   scientifically    controlled   by   Firm's    Metallurgical  Laboratory. 

ENGINES  AND  BOILERS  OR  COMPLETE  SETS  OF  MACHINERY  BUILT  FOR  EXPORT. 
FITTING  OUT  SUPERVISED  IF  REQUIRED. 


London  Office  Liverpool  Office: 

22,  Billiter  Street.  London,  E.C.3  529,  Tower  Building,  Water  Street. 

Telegrams:  "NEMERIO.  FEN,  LONDON."  Telegrams:   'SKILFUL,  LIVERPOOL." 


Sr"T|r|  niliP  CRUDE  OIL<-*^^'^^> 
S   riLLUIIlQ  irA-^'e.?.!^!  ENGINES 

USES  SAME  OILS  AS  DIESEL  EN6INES.   ^^^HBl^.  otilobue 
NO  WATER  INJECTION.  .^^^^^^^  free. 


•rom  Photo  of  80-B.H.P.  FIELDING  Patent  Semi-Diese!  CRUDE  OIL  ENGINE 


FIELDING  &  PLAH,  LTD 


GLOUCESTER, 
ENGLAND. 


Contractors  to  the  British  and  Foreign  Governments. 
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RANSOM ES  &  RAPIER,  Ld., 


FOR 


RAILWAY  PLANT. 

TURNTABLES,  TRAVERSERS,  TANKS,  PUMPS,  WATERCRANES. 


EMPIRE 
Roller  Bearingfs 
for 

Rolling:  Stock 
and  Factories. 

"STONEY" 
SLUICES. 


BREAKDOWN 

and  other 
CRANES. 


SWING 
BRIDGES. 


lU-Ton  Steam  Travelling  Crane. 

HYDRAULIC     BUFFER  STOPS 

(NOT  ORDINARY  ROLLING  STOCK  BUFFERS). 
Address  all  Enquiries  and  Correspondence — 

32,  Victoria   Street,    LONDON,  S.W.I 


Telegram*  &  Cables  : 
Rantomei  Rapier,  London.  Sluice,  London. 


ABC,  5th  Edition. 


Telephones  ; 
4891  &  4892  Victoria.         904  Ipawich. 


Jardine^  Matheson  &  Co,, 


CHINA. 


LIMITED. 

Illllllllllillllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

Government  ControLctors. 

Purchasing  Agents  for  The  British  and  Chinese 
Corporation,  Ltd.  The  Chinese  Central  Railways,  Ltd. 

Suppliers  of  all  classes  of  Machinery,  Cotton  Mills,  Weaving 
Plants,  Electric  Power  Stations,  Railway  Material,  &c.,  &c. 

SOLE  AGENTS  IN  HONGKONG  AND  CHINA  FOR— 

Edgar  Allen  &  Co.,  Ltd. 

Associated  British  Machine  Tool  Makers,  Ltd. 
W.  &  T.  Avery,  Ltd. 
W,  J.  Bates  &  Co.,  Ltd. 
Brooks  &  Doxey,  Ltd. 

Bells  United  Asbestos  Company.  Limited 

(Shanghai  and  North  China). 
Chubb  &  Sons  Lock  &  Safe  Company,  Ltd. 

'Shanghai  and  North  China). 
Cook  &  Co. 

Hugh  Kershaw  &  Co  ,  Ltd. 
Horsfall  &  Bickham,  Ltd. 
Imperial  Light,  Ltd. 

Westinghouse 


Linotype  &  Machinery,  Ltd. 
Henry  Livesey,  Ltd. 
Marshall,  Sons  &  Co.,  Ltd. 
Meredith  Jones  &  Sons. 
Merryweather  &  Sons,  Ltd. 
Pulsometer  Engineering  Co.,  Ltd. 
Railway  Signal  Co.,  Ltd. 
F.  R  Rand,  &  Co.,  Ltd. 
Wm.  Simons  &  Co.,  Ltd. 
T.  &  W.  Smith,  Ltd 
J.  Stone  &  Co.,  Ltd. 
Alfred  R.  Tattersall  &  Co. 
Wilson  Brothers,  Bobbin  Co.,  Ltd. 
Brake  Co.,  Ltd. 


LONDON   REPRESENTATIVES : 
Messrs.  MATHESON  &  CO..  Ltd..  3.  Lombard  Street.  LONDON.  E.G. 
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FAIRFIELD  FOUNDRIES.  FAIRFIELD. 
MANCHESTER,  S.E. 

Glyco  Metal  Co.  Ltd. 

 Chief  Off  ces  :   

8  &  9,  South  Parade 
MANCHESTER 

Telegrams:  "  GLY.O.  MANCHESTEK.  ' 

A.B.C.  Codes,  4th  &  5lh  Edition. 

and  MARCONI  CODE. 

l£         W  yVT^t^^  9  9  Copper  and  Nickel  Hardened  Anti-Friction 

GLYCO    BEARING  METALS 


Scientifically  Alloyed.    Every  Ingot  Alike. 
Always  the  same  Good  Quality. 

"  GLYCO-MAGNOLIA"  a  superior  White  Metal  for 
(Spec.  G.  9"8)   Bearings  up  to  200  lbs.  Pressure,  and  especially 

for  SHAFTING.  PEDESTALS.  OIL  RING. 

TRAM   CAR  and  SUGAR  MACHINERY 

BEARINGS. 

"TURBO"  GLYCO  a  very  fine,  plastic  and  tough  metal 
(Spec.  G.  8-8)  for  every  type  of  ENGINE  and  MACHINE 
TOOL  BEARINGS,  contains  a  LARGE 
percentage  of  TI N.  We  guarantee  "TURBO" 
Glyco  to  give  equally  satisfactory  results  as 
the  highest  priced  TIN  alloys. 


HIGH-GRADE  TIN  BASE  BABBIH  METALS 

Second  to  none  on  the  Market. 

"GLYCO  TIN"  for  high  -speed  Bearings  working  under 
(Spec.  G.  8-2)  light  and  medium  loads.     For  MOTOR  CAR. 

MOTOR  LORRY,  and  small  AERO  engine 
connecting  rod  Bearings.  Also  for  DYNAMO, 
MOTOR  and  high-speed  MACHINE  TOOL 
BEARINGS. 

"  MARINE  GLYCO  TIN  "  is  a  White  Naval  Bronze 
(Spec.  G.  7-8)  None  better  for  MARINE  ENGINE  BEAR- 
INGS. LOCOMOTIVES  and  other  heavy 
dutv,  such  as  INTERNAL  COMBUSTION 
ENGINE.  CRANK-PIN  and  Bearings  working 
at  very  high  speed. 


ANTI-FRICTION 

PLASTIC  GLYCO-BRONZE  BEARINGS 

Do  not  req  .ire  a  White  Metal  Liner. 

Ill  clean,  smooth  Castings.   To  Customers'  own  patterns  or 
drawings 

The  most  durable  Metal  for  Rolling  Mill 
and  Tube  Mill  Bearings. 

UNSURPASSED  for  Camshaft— Crankend— Piston  Pin— 
Midbearing — Front  and  Rear  Axle — Gear  Box — Motor 
and  Dynamo  Bearings  of  Steam.  Oil  and  Petrol  Engines. 


Contractors  to 
THE  ADMIRALTY,  WAR  OFFICE,  AIR  BOARD, 
AND  TO  THE 
CROWN  AGENTS  FOR  THE  COLONIES. 


STAVE LEY 


COAL  AND  IRON  CO.,  LTD., 
CHESTERFIELD.  ENGLAND. 


MAKERS  Of  HIGH-CLASS 

Cast  Iron  Pipes 

FOR 

WATER,  GAS,  STEAM, 
DRAINAGE, 
HYDRAULIC  POWER  dc. 

IJ  Inches  to  72  inches  diameter. 
In  all  lengths  and  for  all  pressures. 

ALSO  IN   METRIC  SIZES. 


GENERAL  FOUNDRY  WORK 

and  IRON  CASTINGS 


E^iiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


YOUR  Lorry  is  a  paying  proposi- 
tion just  so  long  as  it  is  working. 

  Every  hour  it  is  "stalled,"  either 

for  repair  or  adjustment,  means 
not  only  an  actual  loss  of  earnings  but 
loss  of  interest  on  capital  invested.  This 
loss  can  be  practically  eliminated,  so  far 
as  transmission  is  concerned,  by  fitting 

The  COVENTRY 
Heavy  Roller  Chains^ 

vs'hich,  by  reason  of  their  sound  design, 
honest  material  and  staunch  construc- 
tion, constitute  "  The  trouble  -  proof 
Transmission." 


"THE  COVENTRY"  CHAIN  CO.,  Ltd., 

COVENTRY,  ENGLAND. 

Cables;  "  Chains,  Coventry."' 
Codes:  ABC  (5th  &  6th).  Western  Union,  Marconi  and  Bentley's 

«:a. 
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CHINESE  INDEX  TO  BRITISH  MANUFACTURES. 

'  ■  ■  Giving  the  names,  addresses,  and  specialities  of  makers  in  the  Chinese  language. 
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W  H.  ALLEN,  SONS  &  CO.,  LTD., 
Queen's  Engineering  Works, 
Bedford,  England. 

t 
! 

%  m   i%  M         %  l-ji 

W  &  T.  AVERY,  LTD.,  51 
Soho  Foundry, 
Birfflingham,  England. 

'     lAi    £     ,             -f              ;.i7                       ^  k 

1              j"^^               ■  vxT                                         1^           "To  "i-*^ 

56 

I  HE  BRITISH  ALUMINIUM  CO., 
LTD., 

1 00    OiittAn          Aria  QffAot 
IU9f  ^Uvcn   VlClvila  OiiCClf 

London,  England. 

34 

EVER8HED  &  VIGNOLES,  LTD., 
Acton  Lane  Works,  Chiswick, 
London.  England. 

t  f  i4  7^lik  i^^^^      ^  n      L  t^^^^J^^'^ 

^1      4^  ^           *  i^-^ 

3 

GLENFIELD  &  KEVINEDY.  LTD. 

Kilmarnock,  Scotland. 

it  ^  ^  ^'     4;'^^-  ^:t.           '1^       ;5 X.  •  .^^i 

ALFRED  GRAHAM  &  CO.,  30 
St  Andrew's  Works, 

Crofton  Park, 
London,  England. 

IM^  ^  1?]  ^  ^  f  a  4  ^,  ^  ■ti'4^.^^^f 

^  A         -f-.  30  V5j 

3a 

C.  E.  HEINKE  &  CO., 

Grange  Road, 
Bermondsey,  ENGLAND. 

% ,             A  4^/2:    f.  f 

t              i%         i^  -.^        ^  1^  ^  3'  'Sil-^li 

RANSOMES  &  RAPIER,  LTD.,    '4  | 
32,  Victoria  Street,  \ 
London,  England.  ; 

>x       i^i        1^  ^  |£  7jc  /^Xc^f-^^ 

STANTON  IRONWORKS  00.,  LTD. 

Tekphone— 86,  ILKESTON,  ENGLAND.  Telegraphic  Address— STANTON  ALFRETON.  ENGLAND. 

Postal  Address— Nr.  NOTTINGHAM,  ENGLAND. 
^1  Annual  Output  of  Castings  120,000  Tons. 

T-r  CAST-IRON  PIPES 

1i  in.  to  72  in.  diameter,  and  irregular  castings  for  GAS,  WATER,  and 
SEWERAGE    Works,    Steam,    Hydraulic,    Electrical,    and    Pump  installationi 


CAST-IRON  TANKS.  COLUMNS.  GIRDERS.WELL  CYLINDERS.  TUNNEL  PLATES.  SC. 
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CHINESE  INDEX  TO  BRITISH  MANUFACTURES— Continued. 


25 

JOHN  I.  THORNYCROFT  &  CO., 
LTD., 
10,  Crosvenor  Place, 

London,  England. 


Jt  ^ 


UNITED  BRA8SF0UNDERS  AND 
ENGINEERS,  LTD. 
Empress  Foundry, 

Cornbrook, 
Manchester,  Eng^land. 


53 


VICKERS,  LTD., 

Vickers  Houtt,  Broadway, 
Wattminstar,  London,  England 


®.     -I  ,^ 


65 


WOOOiTE  CO., 

IWitcham  Common, 

turrav.  England, 


¥•  il.  M      i-  ^i-  ^       M  ^ 


FOR 


GAS,  WATER.  DRAINS.  HOT  WATER.  RAINWATER.  AND  SOIL  PURPOSES. 

ALSO  SPECIAL  CASTINGS  OF  ALL  DESCRIPTIONS. 

THOMAS  ALLAN  &  SONS,  LTD..BonleaFoun(lry,Tliornal)y-on-Tees,  England. 


DORMAN,  LONG  &  Co.,  Ltd 


SHANGHAI  OFFICE  :   43,  Kiangse  Road  (P.O.  Box  243). 


MIDDLESBROUGH. 


Tel.  Addrest :  " Rebritman,  Shanghai."  Tel.  Address:  "Dorman,  Middlesbrough." 

CLARENCE  HOUSE.  4  CENTRAL  BUILDINGS,  WESTMINSTER,  S.W.,  &  CRANT  STREET,  SOUTH  MELBOURNE,  AUSTRALIA. 

Manufacturers  of  "SIEMENS-MARTIN  " 

ENGLISH  STEEL  PLATES,  JOISTS,  ANGLES,  CHANNELS,  ROUNDS,  SQUARES,  &C.,  COMPOUND  AND  PLATE  GIRDERS, 

WROUGHT    STEEL   COLUMNS,   AND   ALL    KINDS   OF   STRUCTURAL   STEEL  WORK. 

20,000  Tons  of  JOISTS,  CHANNELS,  and  other  Sections  kept  in  Stock  at  the 
Works,    Middlesbrough ;    Nine  Elms    Lane,   London  ;    and   Melbourne,  Australia. 

ILLUSTRATED    SECTION    BOOKS    ON  APPLICATION. 

ROUNDS,  i  in.  to  2j  in.  ;  SQUARES,  i  in.  to  2j  in.;  FLATS,  in.  to  2oJ  in.  ;  RAILS  up  to  lOO  lbs.  per  yard;  and 
all  sizes  of  Angles,  Channels,  Tees,  &c.,  for  Engineering,  Shipbuilding  and  Wagon  Work  ;  also  Billets,  Blooms  and  Slabs. 

GALVANISED   CORRUGATED   SHEETS   AND   ALL    DESCRIPTIONS   OF  WIRE. 


WOODITE 
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THE  BEST  MATERIAL  FOR 

GAUGE  GLASS  RINGS  &  STEAM  PACKINGS. 


FOR 


VALVES,  JOINT  RINGS,  PUMP  CUPS,  RAM  RINGS,  PACKING  RINGS  AND  SHEETING 

in  all  Sizes  and  Sections. 

Contractors  to  H.M.'s  Government,  Admiralty,  War  Oftice,  Post  Office,  India  Office,  and  the  Colonial  and  Foriign  Governmints. 
THE  BEST  MATERIAL  FOR  ALL  HIGH  PRESSURE,  STEAM,  OR  ELECTRICAL  INS1 ALLATIONS. 

PRICE  LIST  AND  FULL  PARTICULARS  ON  APPLICATION  TO 

WOODITE  COMPANY,  mitcham  common,  surrey,  eng. 

Agents  for  South  Africa:  GILBERT  &  CO.,  JOHANNESBURG. 

Tel.  Addre.. :  "  WOODITE.  MITCHAM  " 
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F.REDDAWAY&CPCP 


SOLE    MAKERS  OF 


CAMEL  HAIR"  BELTING 


(Registered  Trade  Mark.) 


THE  BEST  BELT  IN  THE  WORLD  FOR  GENERAL  POWER  TRANSMISSION. 


CAMELATA"  BELTING 


(Registered  Trade  Mark.) 

WATER    STEAM    AND    HEAT  PROOF 

A  Special  Belt  for  Machine  Shop  Drives. 


ii 


SPHINCTER  GRIP "  ARMOURED  HOSE 

"HERCULES"  BRAND 

(Registered) 

FOR  ANY   PRESSURE    UP  TO 

10  TONS  PER  Square  Inch. 


Regd.  Trade  Mark. 


Manufacturers  also  of 

MECHANICAL  RUBBER  GOODS  in  GENERAL 
CANVAS  HOSE  (Plain  &  Rubber  Lined), 
CALICO  PRINTERS'  BLANKETS, 
PAPER  MAKERS'  FELTS,  &c. 

■ 

■  B 
■ 

Teleframi  &  Cablet—  Telegrams  &  Cables— 

■•ANCHORAOE,  WhRKC?     /?,     HfAH     OfFIPFC;-  "ANCHORAGE. 

MANCHESTER."  WORKS     &     IHtAD     WFFlCtS.  MANCHESTER." 

Pendleton,  Manchester,  England. 

London   -   -   50/51,  Lime  Street,  E.G. 
Factories  : 

Moscow,       London,      Newark,  U.S.A. 
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SIMPLEX  LOCOMOTIVES 

BUILT  FOR  ALL  GAUGES  AND  CLIMATES. 


Thorougrhly  Reliable  and  Efficient. 
Economical  and   Easy  to  Control. 

Estimates  upon  Request  When  enquiring  please 
state  Gauge,  Gradients  and  Gross  Loads  to  be  Hauled. 


40  H.P.  I.oco.  at  Work 

Will  Haul    146  Tons  on 
the  Level. 


MOTOR  RAIL  &  TRAMCAR  CO..  Ltd., 

Simplex  Works.  BEDFORD,  ENGLAND. 

1  elegrams  and  Cables—"  MOTRAL,  BEDFORD." 
Codes— A.  B  C.  5th  Edition.  &  BroomhaU's  A1. 


Codes  : 

Western  Union. 
ABC  (all  editions). 
Bentleys. 
Lieber's. 


N.  HINGLEY  &  SONS,  LTD., 

NETHERTON.  DUDLEY.  ENGLAND. 


Telegrams  and 

Cables : 
HINGLEY, 

DUDLEY. 


ANCHORS. 

Hall  s  Patent,  Hartshorne's.  Trotman's, 
Rodger's.  Stockless,  Mooring,  &c., 
in  all  sizes. 

CHAINS. 

Ships'  Cables,  Rigging,  Mining  Slings, 
Haulage,  &c. 

MOORINGS. 

RAILWAY  DRAWGEAR 


SPECIALITIES. 


Xctherton  Crown  Special  H  B.  Crane 
and  Minin^i  Chains. 


HINGLEY'S 
Bes.  YORKSHIRE  QualUy 

IRON 


FORCINGS  and  STAMPINGS. 
NETHERTON  BAR  IRON. 

Perfectly    rolled    in    all     Sections  and 
(jualities.    Standard  for  reliable 

SMITHING, 
WELDING, 
RAILWAY  &  CONSTRUCTIONAL 
WORK. 

Resists  corrosion  Three  Tlmes  as  well  as 
steel. 


GRAHAM'S  PATENT  LOUD  SPEAKING  TELEPHONES 


FOR 


BATTLESHIPS,  CRUISERS,  DESTROYERS,  MERCANTILE  VESSELS, 
FORTIFICATI&NS,  MINES,  POWER  STATIONS,  ETC. 

Adopted  by  the  British  Admiralty,  many  Foreign  Governments  and  the  leading  Steamship  Lines. 


Sole  Representative  for  CHINA  &  JAPAN, 

Mr.  F.  W.  HAMMOND, 

MITSU  BISHI  BUILDINGS,  No.  25,  TOKIO. 
JAPAN. 

Telegraphic  Address:  "Fairfield,  Tokio." 


ALFRED  GRAHAM  &  CO. 

Electrical  Engineers  and  Contractors, 
ST.  ANDREW'S  WORKS, 
CROFTON  PARK,  LONDON,  S.E. 

Telegraphic  Address  :  "  Navalhada,  London  " 


HIGH  CLASS 

MACHINE  TOOLS 

FOR  RAILWAY,  MARINE,  OHDNANCE  &  GENERAL  ENGINEERING  WORK. 

HULSE  &  CO.,  Ltd., 

Ordsal  Works,  Manchester^  England. 

ESTABLISHED  1852. 

Cables:   "  Esluh,  Manchester,"  A.B.C.  (5th  Ed.)  Al  and 

Bentley's  Codes. 

"  Rebritman,  Shanghai."    Shanghai  Office     43,  Kiangse  Road,  P.O  Box  243 


3  in.  Spindle  Planer  Type 
Horizontal  Miiline  Machine. 
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THE  6R0UGHT0N  COPPER  GO. 


LIMITED, 


Copper  Smelters  and  Brass  and  Copper  Manufacturers. 


Copper,  Brass, 
and  Bronze 


TUBES 


Copper  Ingots,  Bars,  Plates,  Sheets,  etc. 
Yellow  Metal  and  Naval  Brass  Plates,  Sheets,  Rods,  etc. 
Alloys.  Electro-Coppering. 


Telegrams  ; 
'COPPER  CO.' 


MANCHESTER. 


Telephone  :  6907. 


Works:   MANCHESTER  and  DITTON,  near  Widnes. 
London  Office:  6,  Broad  Street  Place,  E.G.  Glasgow  Office:  49-51,  Oswald  Street. 


NDEX  TO  ADVERTISERS. 


A  I'AOE 

Allan,  Thomas,  and  Sons,  Ltd.  480 
Allen,  Edgar,  and  Co.,  Ltd.  453 
Allen,  W.  H.,  Sons  and  Co.,  Ltd.  444 
Anderson-Grice,  The,  Co.,  Ltd.  — 
Anglo-Chinese  Engineers'  Asso- 
ciation, Ltd.    — 

Arrol,  Sir  Wm.,  and  Co.,  Ltd.  456 
Automatic    Telephone  Manufac- 
turing Co.,  Ltd.  — 

B 

Bayliss,  Jones  and  Bayliss,  Ltd.  — 

Bentall,  E.  H.,  and  Co.,  Ltd.  441 

Birch,  John,  and  Co.,  Ltd.  441 
Birmingham   Battery   and  Metal 

Co.,  Ltd.    452 

Birmingham    Small    Arms  Co., 

Ltd.    — 

Briggs,  W.,  and  Sons,  Ltd.    450 

British  Aluminium  Co.,  Ltd.  442 

British    Electric  Transformer  Co.  441 

British  Electric  Vehicles,  Ltd.  .  472 
British   Everite   and  AsbestilHe 

Works,  Ltd.    450 

British     Insulated    and  Helsby 

Cables,  Ltd.  474 

Brooks  and  Ooxey  0^20),  Ltd.  453 

Broughton  Copper  Co.,  Ltd.,  The  483 

Brown,  David,  Jun.  — 

Brown,  John,  and  Co.,  Ltd.  444 


C 


Campbell  Gas  Engine  Co.,  Ltd., 

The    — 

ochrane  and  Co.,  Ltd   452 

Cole,  Marchant  and  Morley,  Ltd.  454 
"  Coventry  "    Chain   Co.,  Ltd., 

The    478 

Craig,  A.  F.,  and  Co.,  Ltd   473 

Crichton,    Thompson    and  Co., 

Ltd.   ,   _ 

Crostley  Bro*.,  Ltd   — 


Oavld^on  and  Co.,  Ltd.  484 
□  awnay,  A.  □.,  and  Sons,  Ltd.  ..  462 
Oermatlne  Co.,  Ltd,    44g 
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□  odwell  and  Co.,  Ltd   454 

□  orman,  Long  and  Co.,  Ltd   480 

Douglas  and  Grant,  Ltd   449 

E 

Evershed  and  Vignolles,  Ltd.  479 
F 

Fielding  and  Piatt,  Ltd   476 

Firth,  Thos.,  and  Sons,  Ltd   446 

Fleming,    Birkby    and  Goodall, 

Ltd   449 

Foster,  W.  and  J   — 

G 

Glenfield  and  Kennedy,  Ltd   479 

Gleniffer  Motors,  Ltd   473 

Glover,  W.  T.,  and  Co.,  Ltd.  ...  — 

Glyco  Metal  Co.,  Ltd   478 

Graham,  Alfred,  and  Co   482 

Grahame-White  Co.,  Ltd.  The...  — 

Green,  E.,  and  Sons,  Ltd   — 

Greenwood  and  Batley,  Ltd.    475 

H 

Hadfields,  Ltd   470 

Hall,  J.  and  E.,  Ltd   — 

Hawthorne,  Leslie  and  Co.,  Ltd.  442 

Heinke,  C.  E.,  and  Co.    479 

Henderson,  John  M.,  and  Co.  .  — 
Henley's,     W.     T.,  Telegraph 

Works  Co.,  Ltd   448 

Hingley,  N.,  and  Sons,  Ltd.  482 

Hudson,  Robert,  Ltd.  450 

Hudson  and  Kearns,  Ltd   452 

Hulse  and  Co.,  Ltd   482 

J 

Jardfne,  Mathesoo  and  Co.,  Ltd.  477 
K 

Keighley  Gas  and  Oil  Engine  Co., 

Ltd.    443 

Kent,  George,  Ltd.    — 

Kitchen's  Reversing  Rudder  Co., 

Ltd.    456 

M 

Maclaren,  Robert,  and  Co.,  Ltd. 

Manlove,  AlHott  and  Co.,  Ltd....  454 


Marconi  International  Code  Co., 

Ltd   — 

Mond  Nickel  Co.,  Ltd.,  The    442 

Motor  Rail  and  Tramcar  Co.,  Ltd.  482 
N 

Norris,  Henty  and  Gardners,  Ltd.  441 

North-Eastern  Marine  Engineering  476 
P 

Paterson  Engineering  Co.,  Ltd....  441 

Pratt,  F.,  and  Co.,  Ltd   455 

Pulsometer  Engineering  Co.,  Ltd.  484 
R 

Ransomes  and  Rapier,  Ltd.    477 

Ransomes,    Sims    and  Jefferies, 

Ltd   446 

Reddaway,  F.,  and  Co.,  Ltd.  ...  481 
Representation  for  British  Manu- 
facturers, Ltd   447 

Reyrolle,  A.,  and  Co.,  Ltd   — 

Robey  and  Co.,  Ltd   — 

Rose,  Downs  and  Thompson,  Ltd.  445 
S 

Sanders,  Rehders  and  Co.,  Ltd...  455 
Sheepbridge  Coat  and  Iron  Co., 

Ltd.,  The    — 

Shewan,  Tomes  and  Co   — 

Shirtliff  Bros.,  Ltd   455 

Sisson,  W.,  and  Co.,  Ltd.  441 

Stanton   Ironworks  Co.,   Ltd.  479 

Staveley  Coal  and  Iron  Co.,  Ltd.  478 
T 

Thornycroft,  J.  I.,  and  Co.,  Ltd.  480 
U 

United    Brassfounders    and  En- 
gineers, Ltd   471 

V 

Vickers,  Ltd   441 

W 

Waygood-Otis,  Ltd   484 

Whitakers  (Engineers),  Ltd   — 

White,  J.  Samuel,  and  Co.,  Ltd.  451 

Woodite  Co.,  Ltd   480 

Wyatt,  G.  F.,  and  Co   — 

Y 

Yarrow  and  Co.,  Ltd   469 
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Heating  &  Ventilating  System 


is  a  friend  to  the  employer  and  the  employee,  for  it  supplies  the  ideal  form  of  heating 
with  ventilation.  That  means  better  work  and  more  of  it,  for  without  fresh  air  the  best 
results  cannot  be  obtained.  Let  our  engineers  investigate  your  Fan  requirements, 
whether  for  Heating  and  Ventilating — drying  of  any  material — mechanical  draft  for  your 

boilers — or  other  air  handling  problems. 

DAVIDSON  &  CO.,  LTD.,  BELFAST,  IRELAND. 


Lifts 


BppoiMtmcnt. 


OFFICES : 

54-5,  FETTER  LANE, 
LONDON,  E.C.4. 

Telephone  (night  and  day)  :  Holborn  2001 
Telegrams  :  Waygood,  Fleet,  London. 
Cablegrams  :  Waygood,  London.- 

62-3,  Lionel  Street,  BIRMINGHAM. 

Telephone:    Central  40,  Birmingham. 
Telegrams  :    Waygood,  Birmingham. 

WORKS : 

Falmouth  Road,  LONDON,  S.E.  1. 


REPRESENTED  IN 


SHANGHAI, 
HONGKONG, 
RANGOON, 
COLOMBO, 


TOKYO, 
SINGAPORE, 
CALCUTTA, 
BOMBAY. 


Centrifugal  &  Turbine  Write  for  List  No.  694 

for  all  lifts,  of  the  Highest  Efficiency. 

Pulsomcter  engineering  G?.  Hi 


Offices:  11,  TOTHILL  STREET,  LONDON,  S.W. 


Works:  NINE  ELMS  IRONWORKS,  READING. 


Printed  for  the  Projwiotors  by  Tar  kwwvs  Press  (L.  Upcott  Giii.  &  Son,  Ltd.),  55  and  57,  Drury  Lane.  W.C.2.  and  published  by  EUJW 

PAttM,  Ltd.,  79.  Gracechurch-M-T^et,  London,  E.C.3. 


Cbe  lonDon  $  Cfjina  (ZErpte00. 

Established  1858. 

MONTHLY   TECHNICAL  SUPPLEMENT. 


VOL.  XL— No.  12. 

Xew  Series. 


THURSDAY,  DECEMBER  2,  1920. 


METERS 

Agent  $  throughout  the  World. 


For    Water,  Steam, 
Compressed  Air,  Etc. 
GEORGE  KENT,  LTD., 

199,  HIGH  HOLBORN,  LONDON,  W.C.I. 


urewQier 

TIIK 

I\ri:ksoN  Svstkm  of 

W  M  KR  PlJRII- IC.XTION 
riLTRATION 
SoKTEMN'O 
ClH.ORINATION  \ 

brcn  <'xlen.sivcly 
i\(U)\tU'i\  Ibr  Ihc  Jrciif  meni 
pcihlif  <lrinkir?n  supplies 
m  lln-  luist.  PliitVis  irccRlly 
insfullcd  6.  under* on.sti'urlion 
I  F  D  lOO.OOO.OOO  Gallons 


i>i:r  day. 


mm 


W/.riK     I'URlf  ICATION  .SPF.CIAtlSTS 


CRICHTON 
THOMPSO 


f  iM.INli  HINC  II.SOIiniAMITON  HCVJ 
.(T.MIANY  I  lO  V       W.C.I,  ^ 


OIL 
ENGINES 


E.  H.  BENTALL  &CO.,  L'^ 

BrjiK  h  of  .\t!rif  ultiir;il  He  &rn<  r;il  l^nKincf  r^,  I.tfl 

Heybrld^e,  IVlHlflon,  Essex. 


VICKERS,  LTD. 

Warshipt.    Mail  and  Passenger  Steamers- 
Guns  and  their  MourtinKS-    Armour  Plates 
Marine  Engines  of  all  descriptions, 

including  Turbine  and  Heavy  Oil  Engines 
Large  Gas  Engines. 

Aeroplanes  for  Commercial  and  Military  Use. 
Flying  Boats  for  Commercial  and  Naval  Use 
Vickers  Saunders  Flying ^Boats. 
Airships-    Locomotive  Crank  Axles- 
straight  *  Axles   for    locomotiv  s.  Carriages 

and  W.igons. 
High  Tensile^Steei  Tyres  i  '  Australia  Brand  '  ). 
Slampinfs  and  Forgingi  of  every  description. 

Viclcers'  Duralumin. 
Small  Tools. 

I)l- I'OTS. 

Manchesiek  :  Cathedral,  Hou-k-,  I,oii« 
Millgul(-,'(Tc-mporarv  Address)  «> 

KiKMlNGitAM  ;  VickcTS  House,  I.oveday 
Street. 

NEWCASTLE  :  Commercial  Union  Bnild 

iiiK-',  Pilgrim'Strect. 
Oi.AScow  :  24  7,  West  George  Street. 
liKiSTOL  :  35,  I'ark  Street. 
Norwich  :  i6,  White  Uon  Street. 
Hki-kast:  26a,  Arthur  Street. 


VICKERS  HOUSE.  BROADWAY 
LONDON  S.W-1 


BERRY 

TRANSFORMERS 


Bnquijues Invited 

The  British  Electric 
Transformer  C?!?:^ 
Haryes.Middx  ^England 


JOHN  BIRCH  &  CO.,  LTD.,   Export  Engineers, 

Porcba.sk.  imspkct  and  .ship  matkkial  and  machinery 

'  'ble*  ;  FOR    BNr^INRKR!)  AND   CONTRACTORS  ABHOAI>. 

SNDBAVor;*  2,  LONDON  WALL  BuiLOINQS,  LONDON,  E.G. 
 Ovrse«t»  Agonta  for  Wm.  BEAROMORE  &  Co.,  Ltfl-,  QlasBow. 


0 
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THE  BIRMINGHAM 
BATTERY  &  METAL  CO.,  LTD., 


MANUFACTURERS  lOF 


BRASS  &  COPPER  TUBES 

(SEAMLESS  AND  BRAZED) 

For  Locomotive .  Marino  and  other  Puraoses. 


BRASS  SURFACE  CONDENSER 
TLBES. 

Brass  and  Copper  Sheets,  Wire  and  Rods,  Yellow 
Metal  Sheets  and  Rods,  Brazing  Solder.  Yellow 
Metal  and   Naval  Brass  Condenser  Plates,  etc. 


Selly  Oak,  Birmingham. 

Telegrams  :  "BATTERY,  SELLY  OAK." 


IF 


B  i; 


it  costs  less,  saves  trouble 
in    jointing  and  erection, 
and  increases  safe  overloa,d 
capacity,  as  it  does, 

WHY  NOT  USE 

e  ^tLUMINIUM 

for 

BAR  and  ROD 
CONNECTIONS 


li/iitc  for  NEW  BATi  BOOK 

now  printing. 

THE  BRITISH  ALUMINIUM  CO.,  Ltd.,  ^ 

109,  Queen  Victoria  Street,  London,  E.C.4. 


Ttl  :  ■'  Cryulitc,  Cent. 


Phone  :  City  2676. 


LOCOMOTIVES 


Locomotive  Works  : 
FORTH  BANKS,  NEWCASTLE-ON-TYNE. 


Of    every    description    for    Colonial    and  Foreign 
Railways.     Patent   Locomotives,  Cranes,  Petrol 
and   Electric  Locomotives,  and  Rail  Motor 
Coaches.       Combined  Cranes  and  Tank 
Locomotives    always    in  Stock 
progress  for  Collieries,  Ironworks. 
Railway      Depots,  Branch 
Lines,  Contractors, 

&.C. 


Shipyard  &  Dock  : 
HEBBURN-ON-TYNE. 


SHIPS. 

PASSENGER  &  CARGO  VESSELS, 
INSULATED  STEAMERS,  OIL  TANKERS, 
CRUISERS  &  TORPEDO  BOAT  DESTROYERS, 
TURBINE  &  PADDLE  STEAMERS,  ORE  CARRIERS. 

DOCKING  &  REPAIRS. 


ENGINES. 


TURBINES  &  RECIPROCATING  ENGINES,  WATERTUBE 
Engine  Works:  CYLINDRICAL  BOILERS,  PROPELLING 

ST.  PETERS,  NEWCASTLE.  MACHINERY  FOR  WARSHIPS  OF  ALL  KINDS. 
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SIMPLEX  :rpT.r;.r»  LOCOMOTIVES 

BUILT  FOR  ALL  GAUGES  AND  CLIMATES. 


Thorougrhly  Reliable  and  Efficient. 
Economical  and   Easy  to  Control. 

Estimates  upon  Request  -When  enquiring  please 
state  Gauge,  Gradients  and  Gross  Loads  to  be  Hauled. 


40  H  P.  l.oco.  at  Work 

Will  Haul    146  Tons  on 
the  Level. 


MOTOR  RAIL  &  TRAMGAR  CO..  Ltd., 

Simplex  Works.  BEDFORD,  ENGLAND. 


Telegrams  and  Cables— "  MOTRAL,  BEDFORD." 
Codes— A.  B  C.  5th  Edition.  &  Broomhall's  Al. 


Cooes  : 

Western  Union. 
.\BC  (all  editions). 
Bentleys. 
Lieber's. 

N.  HINGLEY  &  SONS,  LTD., 

NETHERTOH.  DUDLEY.  ENGLAND. 

Telegram.s  ami 
Cables : 
"  HINGLEY. 

DUDLEY." 

ANCHORS 

Hall  s  Patent.  Harlshorne's.  Trotman's, 
Rodger's.  Stockless,  Mooring,  &c., 
in  all  sizes 

CHAINS. 

Ships'  Cables,  Rigging,  Mining  Slings, 

Hanlafre.  &c. 

MOORINGS. 

RAILWAY  DRAWGEAR 


SPECIALITIES. 

Nctheilon  Crown  Special  B  B.  Crane, 
and  Mining  Chains. 


FORCINGS  and  STAMPINGS. 
NETHERTON  BAR  IRON. 

Perfectly     rolled    in     all     Section.s  and 
qualities.    Standard  for  reliable 

SMITHING. 
WELDING, 
RAILWAY  G"  CONSTRUCTIONAL 
HINGLEY'S  WORK. 

Best  YORKSHIRE  Quality    i    Resists  corrosion  Three  Time^,  as  well  as 


IRON 


steel. 


GRAHAM'S  PATENT  LOUD  SPEAKING  TELEPHONES 


FOR 


BAHLESHIPS,  CRUISERS,  DESTROYERS,  MERCANTILE  VESSELS, 
FORTIFICATIONS,  MINES,  POWER  STATIONS,  ETC. 

Adopted  by  the  British  Admiralty,  many  Foreign  Governments  and  the  leading' Steamship  Lines. 


Sole  Representative  for  CHINA  &  JAPAN, 

Mr.  F.  W.  HAMMOND, 

MITSU  BISH!  BUILDINGS,  No.  25,  TOKIO, 
JAPAN. 

Telegmphic  Addresn  :  "  Fairfield,  Tokio." 


ALFRED  GRAHAM  &  GO. 

Electrical  Engineers  and  Contractors, 
ST.  ANDREW'S  WORKS, 
CROFTON  PARK,  LONDON,  S.E. 

Telegraphic  Address  :  "  Navalhada,  London  " 


HIGH  CLASS 

MACHINE  TOOLS 

FOR  RAILWAY,  MARINE,  ORDNANCE  &  GENERAL  ENGINEERING  WORK. 

HULSE  &  CO.,  Ltd., 

Ordsal  Works,  Manchester,  England. 

ESTABLISHED  18S2. 

Cablet:    "  Esluh,  Manchester,"  A.B.C.  (5th  Ed.)  Al  and 

Bentley's  Codes. 

"  Rebritman,  Shanghai."    Shanghai  Office  :    43,  Kiangse  Road,  P.O  Box  243- 


3  in.  Spindle  Planer  Type 
Horizontal  MillinB  Machine. 
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Telegrams  : 

"  Atlas,  Sheffield 


Telegrams : 

"  Shipyard,  Clydebakk." 


JOHN  BROWN  &  CO  L™ 


STEEL  MANUFACTURERS.  IRONMASTERS. 
SHIPBUILDERS,  MARINE  ENGINEERS 


^    TYRES  &  AXLES 


for  Locomotives,  Wagons, 
Tramway  Cars,  etc. 


=  SPRINGS 


Spiral,  Volute,  Conical  and 
Laminated. 


FORCINGS 


for  Locomotives.  Electrical 
Motor  Traction  and  Qeneral 
Engineering  Work. 


=    TOOL  STEELS 


"ATLAS"  Extra  and 
"ATLAS"  Self  Hard  High 
Speed  Steels. 


i    STEEL  CASTINGS 


of  all  kinds  up  to  2  Tons  in 
Weight. 


ATLAS  WORKS 

SHEFFIELD 


Tilllllllllllllllllllllllllllll 


SHIPBUILDING 

Passenger  and  Cargo  up  to 
the  largest  size  and  power. 

TURBINE  FORCINGS 

Drums,  Qear  Wheels,  Cylinder 
Linings  of  all  descriptions  by 
the  Hollow  Rolling  Process. 

MARINE  ENGINES 

Reciprocating  and  Turbine 
up  to  the  highest  power. 

DROP  STAMPINGS  AND 
FORCINGS 

STEAM  CHESTS 

for  Water  Tube  Boilers. 


&  CLYDEBANK 

Nr.  GLASGOW 


6,000-TON  PRESS  AT  THE  ATLAS  WORKS. 


"THE  ALLEN" 

Heavy  Fuel 

OIL  ENGINE 


THE  "  Allen  "  Heavy  Fuel  Oil  Engine  is  principally 
remarkable  for  its  reliability  and  simplicity, 
while  it  will  drive  either  hy  means  of  a  belt  or 
direct  coupled  to  electric  generators,  pumps,  agri- 
cultural, or  other  machinery. 

The  "Allen"  Heavy  Fuel  Oil  Engine  is  easily  and 
quickly  started,  and  will  run  for  long  periods  with  a 
minimum  of  attention. 

Made  in  sizes  from  25-320  Brake  Horse  Power. 
The  "  Allen "  Heavy  Fuel  Oil  Engine  runs  equally 
well  with  Crude  Oil,  Refined  Petroleum,  Shale  or 
low  grade  and  cheap  oils. 

We  are  building  engines  for  stock  requirements 
against  which  early  deliveries  can  be  given. 


JKCade  in  Sizes  from 
25-320   Brake  Horse  Power. 


Catalogues  and  prices  on  application  to  Head  Office 
or  Eastern  Bepresentatives  : — 

SCOTT,  HABDING  &  Co., 

6,  Peking  Boad,  Shanghai. 

J.  MOBBISON  &  Co.,  Ltd.. 

9,  Marunouchie  East, 

Kojimacbi-Ku,  Tokyo. 

BICHABDSON,  McCABE  &  Co..  Ltd., 

11.  Grey  Street.  Wellington.  N.Z. 

FYVIE  &  STEWABT. 

Collins  Street,  Melbourne. 


W.  H.  ALLEN,  SONS  &  C°-  VR' 


BEDFORD,  ENGLAND. 
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CHEMICAL  SOLVENT 
OIL 

EXTRACTION  PLANT 


Complete  Installations 
furnished  to  handle  any 
or  all  Oleaginous  Seeds. 


View  :  Chemical  Extraction  Plant. 


ROSE,  DOWNS  JHOMPSON,[ 

Lo'don':"''  Old  Foundry,  HULL^^'sSI^Shri.""- 


OIL  MILL  MACHINERY 


OIL  EXPRESSING  MILLS 


For  all  seeds, 
any  quantity  from 
56  lbs.  per  hour. 


OIL  REFINERIES 
OIL  FILTERS. 
OIL  ROILERS. 


NEUTRALISING. 
BLEACHING. 
AND  DEODORISING 
PLANTS. 


"Premier"  Cage  Presses. 
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Wf^  ThOsFiRTH'S.SoNS  ESHEFFlEui 


"ORWELL" 

ELEOXRIC  TRUCK. 


Type    "  C." 

LOAD-3,000  lbs.  SPEED-4-5   MILES   PER  HOUR. 

One  of  these  trucks  will  do  the  work  of  six  hand  trucks,  thereby  effecting  an  enormous  saving 
of  labour.    The  truck  can  be  operated  by  boy  labour,  and  the  work  is  done  much  more  quickly 
than  with  hand  trucks.    They  are  specially  adapted  for  the  quick  and  economical  conveyance 
of  goods,  and  are  the  ideal  means  of  transport  on  quays,  railway  stations  and  in  factories. 


RANSOMES,  SIMS  &  JEFFERIES,  Ltd. 

IPSWICH,  ENGLAND. 
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7\  LL  communications  re  the  following 
l\  firms'  Far  Eastern  business  to  be 
addressed  to  their  joint  office,  viz* : — 

REPRESENTATION  FOR  BRITISH 
MANUFACTURERS,  LIMITED, 

43,  Kiangse  Road,  SHANGHAI. 

Cablei  :  "  Rebritman,  Shanghai."  Postal  Address:  P.O.Box  243  Shanghai. 

(Resident  Engineer  and  Staff.) 

AND  AT  HANKOW. 

SIR  WM.  ARROL  &  CO.,  LTD.,  DALMARNOCK  Bridgre  Builders,   Hydraulic   Machinery  and 

IRONWORKS,  GLASGOW,  SCOTLAND.  Crane  Makers. 

BIRMINGHAM  METAL  &  MUNITIONS  CO.,  LTD.,  Brass  and  Cupro  Nickel  Cups,  &c.,  Rifle  and 

BIRMINGHAM,  ENG.  Revolver  Cartridg-es.Q.F.  and  other  Automatic 

Gun  Cartridges. 

JOHN  BROWN  &  CO.,  LTD.,  ATLAS  WORKS,  Manufacturers  of  Armour  Plates,  Crank  Shaft- 

SHEFFIELD,  ENG.  ing",  Tyres,  Axles,  Presses,  &c. 

CALLENDERS   CABLE    &  CONSTRUCTION  CO.,  Insulated    Wires   and   Cables   for  Electrical 

LTD.,  HAMILTON  HOUSE,  VICTORIA  EMBANK.  Installations,    Telegraph    and  Telephone 

MENT,  LONDON,  ENG.  Work,  &c. 

COCHRANE   &   CO.,  LTD.,  MIDDLESBROUGH,  Cast  Iron  Pipes  and  Connections  for  Gas,  Water, 
ENG.  Steam,  Sewage,  and  Hydraulic  purposes,  &c. 

DORMAN,    LONG    &    CO.,   LTD.,    MIDDLES.  Structural   Steel    Work  of  all  descriptions, 
BROUGH,  ENG.  Galvanised  Steel  Wire,  Steel  Plates,  Joists, 

Angles,  &c. 

DOUGLAS    &    GRANT,     LTD.,     DUNNIKIER  Rice  Mill  Machinery. 
FOUNDRY,  KIRKCALDY,  SCOTLAND. 

TH08.  FIRTH  &  SONS,  LTD.,  NORFOLK  WORKS,  High  Speed  Steel,  Steel  Castings  and  Forgings, 
SHEFFIELD,  ENG.  Projectiles,  Engineers'  Small  Tools  in  High 

Speed  Steel,  Files,  Edge  Tools,  &c. 

FLEMING,  BIRKBY&GOODALL,  LTD.,  HALIFAX,  Leather  and  Textile  Machine  Belting,  Suction 
ENG.  and  Canvas  Hose,  &c. 

J.  &  E.  HALL,  LTD.,  DARTFORD  IRONWORKS,  Refrigerating    Machinery    and  Commercial 
KENT,  ENG.  Motor  Vehicles. 

R.  &  W.  HAWTHORN,  LESLIE  &  CO.,  LTD.,  ST.  Locomotives,  Marine  Engines  and  Boilers,  Light 
PETER'S  WORKS,  NEWCASTLE-ON-TYNE,  ENG.     Cruisers,    Destroyers,     Passenger  Vessels, 

Floating  Docks,  &c. 

ROBT.  HUDSON,  LTD.,  GILDERSOME  FOUNDRY,  Portable  Railway  Plant,  Goods  Wagons,  Trucks, 
NR.  LEEDS,  ENG.  Tubs,  Barrows,  &c. 

HULSE  &  CO.,  LTD.,  ORDSAL  WORKS,  SALFORD,  Lathes  and  Machines  used  in  the  manufacture 
MANCHESTER,  ENG.  of  Heavy  Ordnance,  Armour  Plates,  Marine 

Turbines,  and  for  Railway  Work. 

WILLIAM  HUNT*  SONS,  THE  BRADES,  Shovels,  Spades,  Pickaxes  and  Tools. 
LTD.,  BRADES  STEEL  WORKS,  NR.  BIR- 
MINGHAM, ENG. 

KEIGHLEY  GAS  &  OIL  ENGINE  CO.,  KEIGHLEY,  Vertical  and  Horizontal  Gas,  Oil,  and  Petrol 
ENG.  Engines  and  Suction  Producer  Gas  Plants. 

A.  RAN80ME  &  CO.,  LTD.,  STANLEY  WORKS,  Wood  Working  Machinery. 
NEWARK-ON-TRENT,  ENG. 

RAN80ME  VERMEHR  MACHINERY  CO.,  3,  CEN-  Concrete  Mixers,  Steel  Piling.  Pile  Drivers 
TRAL  BUILDINGS,   WESTMINSTER,  LONDON,      Road  Making  Plant,  &c. 
ENG. 

SIMON-CARVES,   LTD.,    20,   MOUNT    STREET,  Coke  Ovens  with  By-Product  Recovery,Chemical 
MANCHESTER,  ENG.  and  Acid  Plants,  Coal  Washers  and  Convey 

ors,  Glass  Works,  Ferro-Concrete  Work,  &c. 

London  Office  :  8,  The  Sanctuary,  Westminster,  S.W.  1. 

CabUi      HKBKIIMAN.  I ONIMJN  Tekpl.oiie  Nu.  :  VICTORIA  54G6. 
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DODNELL  &  CO. 

Limited, 

Import  and  Export  Merchants, 

Contractors, 
Steamship  Agents, 
Insurance  Agents,  and 
Coaling  Contractors. 

Head  Office  : 

24,  ST.  MARY  AXE,  LONDON,  E.C. 

Branches : 

CHINA  :  Hongkong,  Canton,  Foochow,  Shanghai,  and 

Hankow. 
JAPAN  :  Yokohama  and  Kobe. 
CEYLON  :  Colombo. 

U.S  A.  :  New  York  (N.Y.),  Tacoma  and  Seattle  (Wa«b.). 

San  Francisco  (Cal.). 
BRITISH  COLUMBIA:  Victoria  and  Vancouver. 
ARGENTINE  REPUBLIC  :  Buenos  Aires. 
BELGIUM  :  Antwerp. 

BARRY  &  DODWELL  Ltd.,  Chungking. 


MANLOVE'S 
OIL  MILL  MACHINERY 


Complete  and 
Up  -  to  -  Date 
I  nstallations 
for  treatment 
of  all  varieties 

of 

Seed    or  Nut. 

ANGLO-AMERICAN  SYSTEM. 

CAGE  PRESS  SYSTEM. 
REFINING  AND  DEODORISING 
PLANTS  fO\  EDIBLE  OILS, 
FILTER   PRESSES   FOR  ALL 
PURPOSES. 


Illustpation  shows 
Standard  Cage  Press. 

Write  for 
List  Sm456. 


MANLOVE,  ALLIOTT  &  CO., 

BLOOMSGROVE  WORKS. 

NOTTINGHAM,  England. 


LTD. 


Laying  H  UELy  Cables  at  KIOTO.  JAPAN. 

"Y'y/'E  undertake  the  complete  installation  of 

Electric  Supply  Mains 

in  any  accessible  part    ot    the    world,  or  we  supply 


CABLES 

::  For  the  :: 
transmission  of 
Electrical  Energy 
for  any  purpose 


or 


irge, 


fo 


r   our  customers 


V  s 


W.T.  Henle 
Telegraph  Works 
Co.,  Ltd., 


Electric    Cables,  sma 
to  erect  themselves 

We    supply  electric   wires    of  all    sizes,  but  we  do 
not  carry  out  wiring  installations. 
Mention   this  journal  and  ask  for  catalogues. 

Jgenh  in  China  and  Straits  5e«/emen's— BRITISH  ENGINEERING  COMPANY  OF  CHINA, 
47,  Szechuen  Road,  Shanghai,  and  Central  Engine  Worki,  Laidlaw  Buildings,  Battery  Road,  Singapore. 


Blomfield  Street, 
London,    E.C.  2. 


mm 
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COMPLETE  OIL  MILL  INSTALLATIONS 

FOR  THE  TREATMENT  OF  ALL  VARIETIES  OF 

OIL  BEARING  SEEDS  AND  NUTS. 


PATENT  SOLVENT  OIL  EXTRACTION  PLANTS 


DOUGLAS  &  GRANT. L 


TD. 


HEAD  OFFICE  AND  WORKS: 

KIRKCALDY,  SCOTLAND. 

LONDON  OFFICE  : 

HASTINGS     HOUSE,      NORFOLK      STREET.       STRAND,  W.C.2. 

EASTERN  BRANCHES  : 

CALCUTTA,  MADRAS  RANGOON,  BANGKOK,  SAIGON,  HAIPHONG. 


Ti;i,EGRAMS  : 
Douglas,  Kirkcaldy.  Dougrant,  Madras. 

Dunnikier,  Estrand  London.    Douglas,  Saigon. 
Raith,  Rangoon.  Douglas,  Haiphong. 

Ricemills,  Calcutta.  Douglas,  Bangkok 


CABLE  COUE.S  : 
A.I.  &  A. B.C.,  4tli  &  5th  Editions. 
Engineering,  Broomhalls  Imperial 
Bentley's  Phrase,  Marconi  International. 


"TEON"  is  the  original  "ALL  BRITISH" 
HEAT,  STEAM  &  WATERPROOF  BELT. 

"TEON''    fabric    is   the  strongest 
Cotton   Duck,   impregnated  and 
welded  in  plies  under  heavy 
hydraulic  pressure. 


"TEON''  is  copper 
sewn  (except 
3  ply). 


Telegrams : 

'REDBRITMAN, 

SHANGHAI. 


Shanghai  Office: 

43,  Kiangse  Road 

Hiitish  P.O.  Box  243). 


ACID  & 
CHEMICAL 
RESISTING. 


"Teon"  Belting. 


Fleming,  Birkby  &  Goodall,  Ltd.^ 
HALIFAX.  ENG. 
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F^o  o  f  in^  the  Wo  rid 


The  Building  Requirements 

of  every  Country  and  every  clime  are 
met  most  adequately,  most  economically, 
and  most  satisfactorily  by 

BRITISH  MADE 

Everite  &  Asbestilite 

Asbestos-Cement  Building  Materials 

CORRUGATED  SHEETS 

FLAT  SHEETS-SLATES-TILES 

For  all  Building  purposes. 

They  keep  a  building  warm  in  winter 
and  cool  in  summer,  being  non -conductive, 
perfect  insulators,  and  free  from  con- 
densation. Each  material  is  absolutely 
water-proof  and  fire-proof. 

Every  modern  bui'ding  should 
be  waterproof  and  fire-proof 

— for  the  sake  of  the  building  ; 

■ — for  the  sake  of  those  in  the 
bui'ding  ; 

- — for  the  sake  of  the  stock  and 
machinery  m  the  building. 

It  becomes  imperative,  there- 
fore, for  you  to  know  every- 
thing about  EVERITE  and 
ASBESTILITE. 

EVERITE  is  being  used  in  place 
of  Corrugated  Iron. 

Unreitricted  supplie?  ava* labia 
for  Home  and  Export. 

Illusiia'ed  Calalos,ues,  Quo'altons,  Saviples, 
and  fu'l  particulars  from  Sole  Maimfac'urers  : 

British  £verite  &  Asbestilite  Works, 


 Ltd.,  

29,  PETER  STREET,  MANCHESTER,  England. 

'Phone—  Cables — 

yrjo  City,  Manchester.    "Everite,  Manchester."— All  Code* 


SANDERS,  REHDERS 

&  CO.,  Ltd. 

London  &  Manchester. 

1921 

"SAR  CO- RELIANCE" 


MOTOR  CYCLES. 

Special  2-stroke,  or  "  JAP  "  4-stroke  Engine, 
2-Speed   and    Kick-starter    with  Hand-clutch. 

PROMPT  DELIVERIES. 


Also  BUYERS  ami  SHIPPERS  of  all  kinds  of 


MACHINERY 
:nid 
PLANT, 
MILL  SUPPLIES, 


ESTABLISHED  18 


METALS 
TOOLS  and 
ENGINEERING 
APPLIANCES. 


LIGHT  RAILWAYS 

POINTS  &  CROSSINGS 
TURNTABLES 
TIPPING  WAGONS 
COLLIERY  TRUCKS 
SUGAR-CANE  WAGONS 
..o  SMALL  LOCOMOTIVES 


C.  769.-DOUBLE  SIDE  TIP  WAGON. 

ROBERT  HUDSON  LTD. 

Gildersome  Foundry,  near  LEEDS. 

Tel.  Address  :  "  Raletrux,  Leeds." 

Shanghai  Office :  43,  Kiangse  Road  ( P.O.  Box  243) . 

Tel.  AddreJiS  ;  "Rebrltman,  Shanghai." 
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J.  SAMUEL  WHITE  &  CO.,  L 

SHIPBUILDERS  AND  ENGINEERS, 

EAST  COWES,  I.W. 


TD 


LONDON 
LIVERPOOL  - 


28  VICTORIA  STREET,  S.W.I 
A.  T.  WALL,  305,  LIVER  BUILDINGS 


The    'J.Samuel  White"  OIL  FUEL  BURNING  INSTALLATIONS 
for  Marine  or  Stationary  Boilers. 


ADVANTAGES  as  compared  with  Coal 
or  Wood : — 

(1)  Increase  in  Boiler  efficiency. 

(2)  Constant  and  equal  distribution  of 

heat  in  the  furnace. 

(3)  Reduction  in  the  cost  of  handling  the 

fuel. 

(4)  No  wear  and  tear  of  grate  bars. 

(5)  No  dust,  no  ashes,  and  no  clinker. 

(6)  Storage  of  oil  simpler  than  storage 

of  coal. 

(7)  Control  of  steam  production  is  easier. 

(8)  Instantaneous  ignition  and  extinction 

of  fire. 

(9)  No  smoke. 


Battery   oi  iiL-turn  Tube  Type  Boilers,  one  boiler  burning  coal,  the  other 
fitted  with  the  "  J.  Samuel  White  "  Oil  Fuel  Burning  Installation. 


SPRAYERS 

The  "  J.  Samuel  White  "  Sprayer  is  the  only  one 
on  the  market  capable  of  spraying  either  Cold 
or  Hot  Oil.  When  in  the  Cold  position,  lighting 
up  can  be  accomplished  without  the  necessity  of 
heating  the  fuel,  and  without  smoke.  As  soon  as 
steam  is  raised  and  the  fuel  is  heated  the  sprayer 
can  be  turned  into  the  Hot  position. 


FURNACE  FRONTS 

The  "J.  Samuel  White"  Patent  Furnace  Fronts 
are  designed  to  give  perfect  control  of  the  air  both 
inside  and  outside  the  cone.  A  special  feature  in 
the  design  allows  all  the  parts  to  be  cast  without 
the  introduction  of  cores,  thereby  reducing  the 
cost  of  manufacture  to  a  minimum. 


COMPLETE  UNIT. — The  "J.  Samuel  White"  Complete  Oil  Firing  Unit,  comprising  Pump 
Heater,  Strainers,  etc.,  is  mounted  on  a  bedplate  in  such  a  manner  that  a  minimum  of  space  is  required. 

White-Diesel"  Two-Gycle  Heavy  Oil  Engines 

FOR  MARINE  AND  STATIONARY  PURPOSES 


These  Engines  are  manu- 
factured in  various  sizes 
ranging  from  150  to 
2,400  B.H.P. 


Catalogues,  Quotations 
and  Specifications  on 
application. 


'  White  Diesel "  Oil  I  nginc  'Heavy  Enclosed  l  .vpc 
the  Kriiish  A<Imiralt.Y. 


supplied  to 
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CAST-IRON  PIPES 

OF  ALL  SIZES,  FROM  U  INCH  TO  48  INCH  DIAMETER, 


FOR 


WATER,  GAS.  and  STEAM. 


Robert  Maclaren  £  Co.,  Ltd., 

EGLINTON   FOUNDRY,  GLASGOW,  SCOTLAND. 


Cable       less:  "Socket,  Glasgow. 


Catalogue  on  Application. 


CAST 

IRON 

PIPES 

SPEOIAL  CONNECTIONS. 
ALSO 

COLUMNS,  TANK  PLATES 

AND 

ALL  KINDS  OF  GENERAL  CASTINGS 

Mk    U       I  SIZES, 

mm  w^m  pxtrfosxss. 

COCHRANE  &  C-  LI 

(Cochrane  Grove  Branch), 

Ormesby  Iron  lA^or>ks, 

Middlesbrough-on-Tees^  ENGLAND. 

CaJales:  "COCHRANE  QROVE,"  MIDDLESBROUQH   or  LONDON. 
Shanghai  Office  :  43,  Kianss*  Road,   P.O.  Box  243.  Cables  :  "  Rebritman,  Shanghai." 

ANDERSON 


CRANES 

Overhead  Travel  I  ing^.  Loco.  Derrick. 
Electric— Steam— Hand. 


Wherever  an  ANDERSON  CRANE  is 
installed,  transport  is  conducted  with  un- 
failing efficiency.  The  massive  strength — 
scientific  balance — and  positive  engineer- 
ing accuracy  make  the  ANDERSON  a 
sound  investment. 

Write  for  full  IlUistraled  Catalogue,  showing  all  the 
world-famous  Anderson  models. 


STONE  AND  MARBLE  WORKING 
MACHINERY. 


Many  years  of  close  study,  backed  by 
exacting  tests  and  experiments — have 
raised  the  reputation  for  efficiency  and 
economy  of  ANDERSON  Stone  and  Marble 
Working  Machinery  to  a  position  of  leader- 
ship in  the  industry. 

Enquiries  are  invited  on  any  Stone  Working  Machinery  r 
proposition — and  full  Catalogue  of  all  models  is  free  on 
request. 


The  ANDERSON-GRICE  CO.,  Ltd., 


Taymouth  Engineering  Worlts, 
CARNOUSTIE,       -  SCOTLAND. 

(Formerly   QEO.  ANDERSON   &  CO.,  Ltd.), 

Londpn    Office  :    QUEEN   ANNE'S  CHAMBERS,  TOTHILL  STREET,  WESTIVIINSTER. 
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EdgSrAllen  News 


Are  you  interested  in- 


The  Locomotive  and  the  Aeroplane. 
Heat-  Treatment  of  Special  Alloy  Tool  Steels. 
Steel  Problems  Investigated. 
Saws  before  the  Flood. 
Steel  Castino  Production. 


These  are  a  few  of  the  subjects  discussed  in  the  ninth 
nunnber  ol 


gar  Allen 


News 


a  new  Steel  and    Engineering    Journal   published  by 
Edgar  Allen  &  Co.,  Ltd.,  for  the  benefit  of  Steel  users. 
In  addition  to  the  articles  enumerated  above,  this  issue  contains  selected  technical 
notes  culled  from  the  World's  Press,  and  other 

interesting  matter.    See  that  you  are  on  the  j  

maiU.irr  Ucf- fr^K  fV,;o  r.,.Kr    ^-  •  Edgar  Aliens* Co. Limited 

mainnc^  list  tor  this  publication,  a  specimen  copy  :  -  a 

r        1    .     ,  .,,     ,  I  HI      '   Imp^i.-.,!  BTKHL.    U.  Iks.   Sbcir.cUl,     >.  | 

Of  which  will  be  sent  by  return,  if  the  Request    I  " 

T7         u  1        •    »«it    1  .  .  '      Please  send  me  a  specimen  copy  of 

Form  below  .s  filled  m  or  mentioned.  |       „„  Ei,a,  AU.i N„.. 

Edgar^ Allen  &  Co.  Limited  | 

Imperial  STEEL  ^Works,  Sheffield 


Name  . . . 
Firm 
Address 


BROOKS  &  DOXEY 

(1920) 

(Incorporating  LORD  BROS.,  Todmorden), 

MANO HESTER,  ENGLAND. 


AGENTS  — 

CHINA-  JARDINE,   MATHESON  &  CO.,   LTD.,  Shanghai 


JAPAN— SUZUKI  &  CO.,  Kobe. 


Makers  of  complete  Installations  of  Machinery 
for  the  SPINNING,  WINDING  and 
DOUBLING  of  COTTON. 


-\-  -\'-\'  T  T  T^v^y^-.^ 


Split-Drum  "  Ohooso  "-Winder. 


Ring  Spinning  FramOm 
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C.  M.  &  M.  SPECIALITIES: 

CENTRAL  EXHAUST  AND  HEAT  EXTRACTION  STEAM  ENGINES 

with  Piston  Drop  Valves,  forced  lubrication  to  all  working  parts  and  Patent  Combined  Drain 
Exhaust  and  Relief  Valves  allowing  of  Exhaust  to  vacuum  and  atmosphere  in  the  same  Engine 
under  the  most  economical  conditions. 

DIESEL  OIL  ENGINES  from  50  B.H.P.  upwards. 

CONDENSING  PLANTS  to  any  capacity  and  supplied  with  reciprocating  or 
Rotary  Air  Pumps,  also  steam  jet  Air  Extraction. 

COMPLETE  POWER  INSTALLATIONS. 

May  we  sefid  yo7i  further-  particulars  ? 


Est. 


1848 


Cole,  Marchent  &  Morley  Ltd. 


Bradford,  England. 


Telegrams 


"Colei  Bradford.' 


C.  M.  &  M.  650  I.H.P  Central  Exhaust  Steam  Engine. 


DAVID  BROWN,  Junr 

62,  Robertson  Street,  GLASGOW. 


Acids:  Acetic 
Benzoic 
Carbolic ; 
Cresylic 
Hydrochloric 
Sulphuric 

Alum 

Alum  Sulphate 
Ammonia  (Uauor  and 

refined) 

Asphalt 
Basic  Slag 
Benzol 

Bricks  (Fireclay  and 

Silica) 


Caustic  Potash 
Caustic  Soda 
Coal  Tar 
Copper,  Acetate 
Copper,  Iodide 
Copper,  Nitrate 
Copper,  Sulphate 
Cresols 

Dry  Felt  Fibre 

Glucose 

Glycerine 

Hair  (Manufactured) 
Lubricating  Greases 
Molasses 
Motor  Spirit 


Naphthas 
Naphthalenes 
Oils:  Anthracene 

Blastfurnace 

Creosote 

Coal  Tar  Creosote 

Essential 

Fuel 

Fusel 

Fish 

Gas 

Green 

Lubricating 

Paraffin 

Petroleum 


Oils:  Whale 
Paints 
Pitches 
Red  Lead 

Resins 

Soaps  (hard  and  soft) 
Sulphate  of  Ammonia 
Sulphate  of  Alumina 
Tar 

Terneplates 

Tinplates 

Toluol 

Varnishes 

Waxes 


FUEL    OILS   FOR   ALL  PURPOSES 


TERMS  OF  PAYMENT  ARRANGED  TO  MEET  BUYERS'  CONVENIENCE. 

Telegraphic  and  Cable  Address:  "OLYMPIC,  GLASGOW." 
Codes  :  A  B  C,  5th  and  Private. 
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WHAT  OWNERS  SAY  about 


(1)  "  .  .  .  Continuous  service  for  past  nine  month?. 
.  .  .  frequent  stopping,  starting  and  reversing 
.  .  .  more  satisfactorv  than  fitting  reversing 
gear." 

J.  SAMUEL  WHITE  &  CO.,  Ltd., 
East  Cowes,  I.  of  W. 

(2)  "  Installatiou  proved  satisfactory  in  every  way. 
.  .  .  astern  speed  more  than  anticipated  .  .  . 
so  easily-  manipulated  .  .  .  simple  at  handling 
.  .  .  adds  immenselv  to  comfort  of  the  boat." 

F.  BEVIS,  Ltd., 

Portsmouth. 

(3)  "...  Since  fitting  Reversing  Rudder  in  Sept., 

19 19,  launch  has  been  in  constant  use  ...  as 
good  to-day  as  when  installed  ...  a  great  asset 
.  .  .  enables  vessel  to  I  e  handled  «iih  greater 
ease  and  safetv  in  traffic." 

T.  STEWART  (1912)  Ltd., 
f'oplar,  London. 


(4)  "  Easy  to  stop  from  full  speed  in  less  than 
boat's  length  .  .  .  can  sail  as  fast  as  with 
ordinary  rudder  ...  it  is  really  a  pleasure  to 
work." 

ARCHD.  MAcFARLANE,  Esq., 
Paisley,  Scotland. 

(5)  "...  Continuous  use  past  six  months  .  .  .  In- 
stallation proved  entirely  satisfactory  .  .  . 
vessel  entirely  controlled  by  one  man  .  .  . 
steadier  running  and  increased  reliability  of 
engine  .  .  .  advantages  you  claim  .  .  .  fully 
demonstrated." 

THE  ELLESMERE  PORT 

LIGHTERAGE  CO.,  Ltd., 

Nr.  Birkenhead,  Liverpool. 

(6)  "The  Rudder  set  is  mo^t  effective  .  .  .  and 
does  all  you  claim  .  .  .  this  letter  is  a  testi- 
mony to  the  efficient  manner  in  which  the 
rudder  set  acts." 

S.  A.  THOMAS,  Esq.,  Plymouth. 


KITCHEN'S 

REVERSING 
RUDDERS, 

KITCHEN'S  REVERSING 
RUDDER  CO.,  LTD., 

711,  Royal  Liver  Buildings, 
LIVERPOOL. 

Cables  :   "  Reversing,  Liverpool." 

Manufacturing  Licensees 
for    British     Columbia : 
Messrs.  YARROWS,  Limited, 
VICTORIA,    B.C.,  CANADA. 


Stocks 


British  Standard 
Sections  in 
Joists,  Channels, 
Angles,  Tees, 
Flats,  etc. 


■  EFFICIENCY. 


EFFICIENCY  can  make  every- 
thing except  a  mistake.  It  is 
the  justification  of  all  effort— the 
crux  of  energy.  A  deal  with 
efficiency  means  getting  what  you 
want  for  certain.  It  is  the 
strongest  of  all  reasons  for  our 
Constructional  service.  What  we 
have  done  is  proof  of  our  efficiency 
and  our  pains  to  obtain  it.  Its 
benefits  are  mutual. 


 1— 

STEEL  BRIDGE  WORK 

From  Stock  Materials. 

We  are  willing  to  prepare  designs  to  your 
requirements  and  submit  them  free  of 
charge.  Our  section  book  free  on  application. 


ARCHIBALD  D.  DAWNAY  &  SONS,  Ltd. 


STEELWORKS  ROAD,  BATTf  RSEA,  S.W.  11. 
Telephones  :    Battersea  1094  (3  lines)  Cardiff  2557. 


Illllillllllllllllllllllill 


And  at  EAST  MOORS,  CARDIFF. 
Telegrams  :  "  Dawnay,  Bettsquare,  London."    ::   "  Dawnay.  Cardiff." 


Economise  in  Shipping  and  Save  Freight 

BY  BALING  YOUR  GOODS  TIGHTLY  IN  A 


BIJOLI"  PRESS 


BaliiDi  Press  for  Flax,  Sisal,  and  similar  Fibresjto  give  Maximum  Density  Permissible. 

Why  ship  things  such  as  Sheet  Rubber,  Hides,  Bark,  etc.,  loosely  packed 
when,   if  properly  pressed,  you  can  save  at  least  half  your  freight. 

::    ::    WRllE  TO  :: 

Shirtliff  Bros.,  Ltd.,  Letchworth,  Herts,  England 
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□  ■  □ 

"MOND" 


□    ■  □ 

"MOND" 


"■PRATT  CHUCKS 


British  Manufacture. 


NICKEL 


Analysis  99  8  %  Ni. 


/  NICKEL  ANODES. 
I   (ROLLED  AND  CAST). 
99/100  %>  NICKELSHEET&STRIP. 

NICKEL  ROD  &  WIRE. 


NICKEL  SALTS. 

(For  Nickel-Plating,  etc.),  99/100%. 


COPPER  SULPHATE.  "MAPLE  BRAND. 

Powder  on  Crystals,  98/99  %. 


□ 
■ 

□ 

m 
□ 
■ 
□ 
■ 
□ 
■ 
□ 


INDEPENDENT  4-JAW  CHUCKS 

With  Reversible  Jawt  and  Heavy  Bodies.  Double  Thrust  Bearings  to  Screw* 
(lO-in.  size  and  upwards). 

STANDARD  SIZES— 
4i,  5,  6,  8,  9,  10,  12, 14,  15,  16,  17,  18,  20,  22,  24,  26,  28  &  30  inches  diam. 

UNIVERSAL  GEARED  SCROLL  CHUCKS 

S:lt-C2ntring  with  three  or  lojr  jawi.    Standard  Sizes  4",  5",  6",  1t"i9" 
lOi",  12",  15',  tS"  &  21"  diam. 

2-JAW    BRASS    FINISHERS'  CHUCKS 

Universal  and  Independent.   Standard  sizes— 6,  6,  li,  9.  12  &  15  inches  diam. 

REVERSIBLE    FACE    PLATE  JAWS 

standard  Sizes— 6,  8,  10,  12  &  14  inches. 


Manufacture  I  by 


The  IVIOND  NICKEL  Co.  Ltd. 

39,  Victoria  Street,  LONDON,  S.W.I.  □ 


□ 


□ 


F.  Pratt 

&  Co.  Ltd. 


HALIFAX 

'    Telegrams  :"?f alt,  H»li*a J.' 
England.  Telephone:  No.  161 


STERN  WHEEL  STEAMER 

built  by 

YARROW  &  CO.,  L™,  Glasgow, 

(formerly  of  Poplar,  London). 

Yarrows,  Limited,  of  Victoria,  British  Columbia,  Shipbuilders,  Ship  Repairers  and  Engineers, 
are  associated  with  Yarrow  &  Co.,  Ltd.,  Glasgow. 


1 


/he  ubiivc  rep  I 


•  dfdught  Skrnwficcl  .St'^ainer,  L-n<^ih  130  //.,  beam  31  ft., 
duiii£;f:t  3  ll.  when  carrying  110  Ions. 


Messrs.   YARROW  construct  fast  Passenger  and  Commercial   Vessels,    Shallow  Draught 
Steamers,  Tugs,  &c.,  propelled  by  Sternwheels,  Side  Wheels,  or  Screws  working 
in  Tunnels  fitted  with  Yarrow's  Patent  Hinged  Flap. 
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NOTES    AND  COMMENTS. 


Elsewhere  in  this  i.s.sue  paiticular.s  are  given  of 
the  .steps  already   taken,  or  coutein])late(l,  witli  :i 
view  to  the  prompt  exploitation   of   the  An<>lo- 
Chinese     Charter.       These  stejjs 
„^"',^_„_    are     beinj?     taken      under  tlie 

ANGLO-CHINESE  p       ii  t->    i        x-  i- 

CHARTKR.  au.spices  01  tiie  l^ederation  or 
British  Indu.stries,  and  the  policy 
it  is  adopting  it  doubtless  deems  advisable.  Never- 
theless, becau.se  of  the  measures  the  Federation 
i.s^  inaugurating,  hopes,  it  is  alleged,  are  being 
entertained  in  certain  quarters  that  the  benefits 
expected  from  the  ("liarler  are  likely  to  be  realised 
.somewhat  speedily,  and  that  at  length  a  short, 
direct,  and  safe  road  has  been  opened  up  for  trade 
with  the  interior.  ]t  will  not  be  well  to  cncoiiraj^e 
such  anticipations  unduly.  To  such  an  institution 
as  the  Federation  the  pr>ssibilities  f)resented  by  tlie 
Charter,  rruist  apftear  particularly  attra<-tive,  and 
if  their  fulfilment  rested  altogether  with  the  Federa- 
tion all  would  be  well — so  far,  at  least,  as 
members  of  the  Federation  are  concerned.  The 
warning  given  by  Sir  -Tohn  -Tordan  that  the  pro- 
posal is  to  some  extent  in  the  nature  of  an  exptni- 
ment  must  not  be  lost  sight  of.  Xeilher  must  we 
forget  that  the  reason  for  taking  the  measures  jiro 
po.sexl  is  to  assure  authorities  at  Peking  that  the 
C'harter  has  been  seriously  taken  u])  in  London. 
Those  wlio  are  finding  the  capital  for  jironioting 
the  scheme  may  find  their  outlay  a  .sound  invest- 
ment, and  they  are  wise  in  nutting  up  the  capilal. 
But  what  has,  so  far,  been  done  is  merely  ])7e- 
liminary,  and  it  will  not  be  well  to  force  j)rogress 
unduly  on  this  side,  and  thus  lose  svmpathy  and 
co-operation  with  native  i)artners  to  the  enterprise 
in  China. 


It  is  matter  for  congratulation  that  many  indica- 
tions are  to  hand  jjointing  to  more  rapid  and  more 
certain    produfHion    in    Cireat    Britain's  leading 
IMPROVING       industries,    particularly   in  engi- 
coNDiTioNg  FOR    neeriufT.     If  the  bettennenf  that 
ANGLo^oRiENTAL   jf,    indicated    can    be  achieved, 
one   of  the   greatest  handicaps  to 
Miitish  trade  abroad  will  have  been  removed.  Im- 
provement   in    the    (joal    outjiut    forms    one  of 
the   indications   alluded   to.    Since    the  resumj)- 
tion  of  work  in  the  mines,  after  the  recent  strike, 
outj>ut  has  steadily  gone  up.     There  is  now  a  suffi- 
cient supply  for  industrial   purposes,   and   a  con 
sidcrable  SMr7)liis  for  exjiorl.     The  fact  that  labour 
is  settling  down  is  another  indication.  'I'lie  irifluencr. 
of  unemployment,  the  break  in  prices  of  so  many 
rriaterials  and  commodities,  the  acceptance  of  lowei- 
wage^  by  certain  groups  of  industrial  workers  in  the 


United  States,  coupled  with  the  clearer  realisa- 
tion of  the  need  for  increasing  trade,  are  all 
tendencies  which  facilitate  the  sta])ilising  of 
labour.  They  Mill  greatly  strengthen  manufac- 
turers' Juinds  in  liasteiiinf,'  and  in  guaranteeing 
delivery.  Supplies  of  raw  material  required  by 
industry  are  in  several  instances  in  excess  of 
requirements,  and  are  to  be  obtained  at  lower  prices 
than  the  original  cost  of  stocks  actually  in  hand. 
This  is  an  occasion  on  which  many  manufacturers 
and  traders  have  taken  a  bold  iiolicy,  and  one 
which  we  believe  will  be  successful,  inasmuch  as 
they  have  reduced  prices  of  stocks  they  hold  to  a 
level  of  current  market  quotations.  The  position 
to-day  in  industry  is  one  where  the  facts  must  be 
faced  with  courage,  and,  in  adopting  the  policy 
refeired  to,  another  handicap  to  tiade  abro.ul — 
that  of  high  prices — is  at  least  mitigated.  The 
position  is  one  where  dei)ression  is  tempered  with 
hopefulness,  and  with  a  disposition  to  sacrifice,  witli 
a  view  to  placing  industry  on  a  sounder  foundation. 
This  is  a  mood  which  should  encourage  foreign 
trade,  for  it  distinctly  favours  buyers  abroad.  There 
ifi  (a  velry  old  Stock  Exchange  maxim  as  Ito  the 
advisabilitv  of  buying  on  a  falling  market,  and 
great  ])ossibilities  for  benefiting  by  this  common- 
sense  policy  are  now  offered  the  Far  East  in  trading 
with  Great  Britain. 


A  good  deal  of  attention  is  now  being  given  to 
colloidal  fuels,  and  the  results  being  obtained,  both 
in  experimental  tests  and  in  actual  practice,  are 

(>xtremely  satisfactory.  The  solid 
"^"colloidal*"*  component  of  coHoidal  fuel  may  be 
FUEL.  coal,  coke,  charcoal,  hard  pitch,  or 

any  g)-indable  carboniferous  sub- 
stance. S))ecial  economies  are  therefore  likely  to 
attach  to  the  fuel,  and  its  use  is  rendered  not  only 
pos.sible  but  advisable  under  widely  vaiied  condi- 
tions. Fen'  commercial  imr[K>ses  colloidal  fuel  con- 
tains 25  to  40  per  cent,  of  pulverisetl  coal,  which  is 
held  in  stable  suspension  in  oil,  so  that  the  product 
can  be  handled  and  fired  with  the  usual  oil  burner 
ai>paratus.  By  means  of  a  suitable  stabilising 
agent  a  .suspensicm  is  formed  which  insures  a  prac- 
tical ma.ss  uniformity,  or  a  cojistancy  of  fuel 
quality.  It  may  be  said  that  up  to  about  45  per 
cent,  of  coal  may  be  suspended  in  a  liquid  product. 
A  hirg©  variety  of  oils  may  be  employed  as  liquid 
agents,  and  fuels  available  in  different  parts  of  the 
world  may  be  used.  A  thinning  oil,  or  cut  back, 
may  be  added  to  secure  greater  fluidity.  Colloidal 
fuel  has  been  made  successfully  from  crude  oil  and 
wax  tiailings,  thinned  with  pressiu-e-still  oil  or  tar. 
Colloidal  fuels  present  no  objectionable  character- 
istics when  c<)mj>aicd  with  oidinary  fuel  oil— in- 
deed, they  often  show  substantial  advantages  over 
the  latter.  They  are  riot  affecttnl  by  sea  water,  and 
are  slow  to  deteriorate  by  stoiage.  High  tempera- 
tures show  little  change  in  their  physical  state,  and 
the  fuels  are  piactically  non-volatile  and  show  no 
tendency  towards  spontaneous  combusjion.  The 
fire  hazard  in  use  or  in  storage  is  moderate — less 
tlian  tliat  of  ordinary  fu(il  oil,  and  such  fuels  are 
often  vohmietrically  better  in  Iiout  than  straight 
oil.  Undoubtedly,  a,  very  strong  case  indeed  is 
made  out  for  colloidal  fuel. 


'I'he  addresses  delivered  duiing  the  last  few  weeks 
al,  the  various  provincial  centres  of  the  Institution 
of   Electrical   Engineers   have  distinctly  an  inter- 
national   interest.     Thev   may  be 

DEVELOPMENTS     ,        i         ji         i  ■  ,  '  ,| 

IN  ELECTRICAL  <T'd Vantage  wherever  the 

ENGINEERING.  production  and  use  of  electricity 
constitute  an  industry  of  appre-i 
ciahh-  dimensions.  I'ait icularly  aic  the  speeches  of 
interest  in  thi^  information  they  offer  as  to  essential 
features  for  imy)oita7it  schemes  and  for  securing 
such  increased  economy  and  efficiency.    I'lie  use 
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cables  is  urged  capable  of  witbstanding-  liigber  pres- 
sures than  has  been  feasible  in  the  ])ast.  The 
admixture  of  air  in  the  insulating-  materials  has  a 
detrimental  efi'ect.  Great  improvements  have,  how- 
ever, taken  place,  and  it  is  now  claimed  that  it  is 
possible  by  new  methods  so  far  to  eliminate  the 
amount  of  air  enclosed  in  the  insulation  that  it  may 
be  safely  ignored.  Because  of  this,  moreover,  it  is 
also  claimed  that  the  dielectric  loss  in  a  super-pres- 
sure cable  can  be  kept  within  such  limits  as  not  to 
be  a  mateiial  factor.  Witli  cables  available  for 
working-  at  hig-her  pressures,  the  advisability  of  con- 
centrating generation  becomes  apparent.  In  large 
industrial  centres  waste  beat  may  be  utilised  foi-  the 
generation  of  electricity,  and  the  energy  so  ]>rovide<l 
can  be  delivered  into  the  transmission  mains.  Im- 
proved efficiency  may  be  expected  from  the  use  of 
larger  generating  units  working  under  high 
vacuum,  higher  steam  pressure,  and  heating  tlie 
condensate  by  means  of  steam  abstracted  from  the 
tui'bine.  A  fuither  source  of  possible  economy  may, 
it  is  thouglit,  be  found  by  re-lieating  the  steam  at 
difPerent  stages  in  its  passage  througli  the  turbine. 
The  tendency  to-day  is  gradually  to  raise  the  tem- 
perature of  the  steam,  as  experience  lins  been  gained 
with  materials  most  suitable  to  witlistand  liigher 
temperatures.  Modern  developments  favour  the  in- 
crease of  pressure,  with  a.  corresponding  reducdion 
of  super-heat,  and  with  a  vacuum  up  to  29  inches. 
Higher  speeds  for  generating  plant  are  also  in 
favour.  There  will  soon  be  installed  in  Great  Britain 
a  r2,500-k.w.  set  with  25  percent,  overload  capacity 
for  two  hours'  running  at  ;^,nOO  r.]).m..  and  it  is 
likely  that  still  larger  machines  running  at  this 
speed  will  be  at  work  in  the  future.  Each  develop- 
ment in  one  section  brings  with  it  fresh  ])roblems  in 
other  departments  to  be  solved  in  their  turn.  Great 
strides  are  being  made  in  the  de.sign  of  plant  and 
apparatus  in  all  directions,  and  the  addresses  we  have 
referred  to  clearly  indicate  that  greater  develop- 
ments are  ahead  of  us. 


There  has  probably  never  been  a  time  when  the 
call  for  technical  education  was  so  insistent  as  at 
present,  and  in  China  and  the  Far  East  generally 
the  need  is  as  defined  as  else- 
CHARLE^omrnN    ^l^"'^-       ^Pe^al     interest  will, 

&  CO.,  LTD.  therefore,  attack  to  the  cen- 
tenary of  Messrs.  Charles  Griffin 
&  Co.,  Lt3.,  who,  as  "makers  of  modem  tech- 
nology," have  worthily  played  a  veiy  important 
role.  In  all  pai-ts  of  the  world  where  engineering 
practice  is  followed  Messrs.  Griffin's  publications, 
we  venture  to  assert,  are  known  and  appreciated. 
Indeed,  the  fact  that  a  book  on  a  technical  subject 
bears  their  imprint  is  taken  as  a  g-uarantee  that  its 
contents  are  valuable.  To  celebrate  the  occasion  the 
firm  has  issued  a  handsome  centenai-y  volume.  This 
sets  out  at  some  length  the  histoiy  of  the  firm. 
Chapters  are  contributed  by  eminent  winters  on  the 
progress  marked  by  the  firm's  publications  during 
the  last  hundred  years.  Each  section  of  their  busi- 
ness— general  literature,  .science,  engineering, 
naval  architecture,  and  so  fortli  —  is  treated 
separately,  and  the  result  is  a  work  of  uncommon 
interest.  There  is  also  a  forceful  and  outspoken 
foreword  by  Lord  Moulton.  The  art  of  printing  is 
only  four  centuries  old  in  the  Westeni  world.  To 
have  had  a  career  extending  one  quarter  of  that 
period,  and  a  career  that  is  still  developing,  is  a 
great  achievement.  Glancing  through  the  records 
given  in  the  Centenary  VoUime.  one  is  struck 
bv  the  larige  number  of  standard  works  of  the 
highest  value  published  by  the  firm. ;  also  by  the  skill 
in  producing  the  liglit  book  at  the  right  moment, 
which  seems  to  have  been  its  characteristic. 
These  are  important  nualifications  to-day,  when  a 
rapid  and  sustained  advance  in  teclmology  is  called 
for  in  our  industrial  life,      For  the  last  twenty- 


five  years  Mr.  Francis  James  Blig-ht  has  had  the 
management  of  the  business,  and  to  this  gen- 
tleman and  to  the  laige  staff  who  co-operate  with 
him  our  congratulations  are  extended. 

The  return  of  active  German  competition  for  Far 
Eastern  trade  is  doubted  by  few,  if  any,  although 
many    differ   as    to   when   such    return    may  be 
expected,    and    as    to    the  form 

''pE^I?r!)N°?N'    }^  liecent  happen- 

THE  FAR  EAST.  i"ig'S  in  Germany,  however, 
clearly  indicate  that  foreign 
tiade  will  be  sought  by  large  combines.  ller 
ett'oris  in  markets  abroad  are,  therefore,  likely 
Uy  he  particularly  well  thought  out  and  far-reach- 
ing. In  Germany  the  tendency  towards  fusions 
and  community  of  interests — particiilaily  in  the 
iron  and  steel  industries — ^is  strongly  marked,  and 
is  even  more  real  than  a])])arent.  In  certain  special 
markets  it  is  also  believed  that  the  Government 
suhsidises  export  trade.  So  far  as  machinery  and 
pcjuipment  are  conc:erned,  Germany  has  had  little 
to  export  since  the  war,  but  the  selling  organisation 
is  ready,  and  in  many  markets  of  the  world 
indications  of  its  endeavours  are  already  apparen*. 
Those  who  have  derided  German  competition  in  the 
future  are  already  revising  their  estimates,  and  in 
doing  so  do  not  refrain  from  giving  the  country 
credit  for  its  ])owers  of  recuperation.  Germariy's 
plans  for  seciiring  Far-Eastern  trade  naturally  give 
cause  for  concern  in  industrial  circles  in  Great 
Biitain,  and  because  of  this  conferences,  such  as 
that  of  the  recent  meeting-  in  Shanghai  of 
the  British  Chambers  of  Commerce  in  China, 
are  immensely  valuable  as  maintaining  confi- 
dence and  sustaining  endeavour.  Manufactur- 
ing circles  in  Britain  welcome  and  will 
co-operate  with  the  policy  advised  in  Shanghai  of 
meeting-  the  Chinese  half-way  in  development 
measures.  In  meeting  competition  from  other 
nations  much  may  be  achieved  from  a  closer  work- 
ing between  commercial  interests  in  this  part  of  the 
world  and  manufacturers  in  Great  Britain.  To 
urg-e  sucli  closer  working — more  necessai-y  than  ever 
in  the  light  of  actual  and  potential  competition — is 
the  object  of  this  note.  German  merchants,  we 
note,  invariably  keep  in  close  touch  with  their  prin- 
cipals and  manufacturers  at  home. 


We  liave  received  a  copy  of  the  first  issue  of  The  Mining 
Electrirnl  Engineer,  the  monthly  official  journal  of  the 
Assoiciation  of  Mining  Elecftrioal  Engineers.  The  ohje^ct 
of  the  new  puhlication  is  to  place  freely  before  those 
interested  the  record  of  the  work  done  by  the  Association, 
and,  in  addition,  to  collate  availa:ble  useful  data  and  to 
publish  details  of  all  those  essential  factors  in  electtro- 
mining  engineering  which  make  for  the  progress  of  the 
indu.stry.  The  journal  has  therefore  a  definite  field  of 
its  own  and  one  of  increasing  importance.  A  high 
standard  in  technical  journalism  is  reached  in  the  first 
number.  The  editor  is  Mr.  E.  Dinsdale  Phillips,  and  the 
offioes  are  at  Manchester. 

The  Parson's  Motor  Co.,  Ltd.,  of  Town  Quay  Works, 
Southampton,  forward  us  a  copy  of  their  new  1920-21  illu.s- 
trated  catalogue  of  marine  and  stationary  oil  engines.  As 
in  previous  editions  the  book  is  divided  into  two  portions, 
TOvering  marine  and  industrial  sets  respectively,  but  on 
the  present  occasion  the  firm  have  been  able  to  go  a  little 
more  fully  into  the  accessories,  and  particulars  for  stern 
gear  are  fully  set  out,  as  well  as  pumps  and  similar  fittings. 
The  catalogue  gives  prospective  clients  full  information  re- 
garding the  constructional  features  of  Messrs.  Parsons' 
manufactures,  also  dimensions  by  means  of  outline  draw- 
ings, and  shipping  particulars,  with  full  information  for 
the  guidance  of  overseas  buyers.  Messrs.  Parsons  have 
also  reverted  to  their  pre-war  practice  of  giving  list  prices. 

Thb  Committee  of  the  Stock  Exchange  in  London  has 
ordered  the  following  shares  to  be  officially  quoted: — Cal- 
lender's  Cable  Construction  Co.,  Ltd. — 100,000  ordinary 
shares  of  £1  each,  fullv  paid  (Nos.  400,000  to  500,000). 
Vickers,  Ltd. — 7,653  ordinary  shares  of  £1  each,  fullv  paid 
(Nos.  12,307,981  to  ,2,315,633) ;  and  18,065  5  per  cent,  cumu- 
lative preference  .shares  of  £1  each,  fullv  jjaid  (Nos. 
0,845,763  to  6,863,827). 
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GREAT  BRITAIN'S    FITNESS  FOR 
CHINA  TRADE. 

Early  in  July  last  Mr.  H.  H.  Fox,  CM.G.,  F.R.G.S., 
H.M.  Commercial  Counsellor  for  China,  visited  England. 
From  tliat  date  until  the  present  time  he  has  been  actively 
engaged  in  giving  expert  advice  and  information  to  manu- 
facturers and  industrial  circles  generally  in  Great  Britain 
concerning  trade  prospec-ts  in  China  and  the  most  efficacious 
means  for  their  development.  Mr.  Fox  has  visited  most 
large  manufactiu'ing  centres,  such  as  Glasgow,  Manchester, 
Leeds,  Sheffield,  Birmingham,  Coventry,  etc.,  and  has  also 
paid  personal  visits  to  many  large  engineering  works  such 
as  those  of  Messrs.  Vickers,  Messrs.  Greenwood  &  Batley, 
Messrs.  Herbert  Morris,  of  Loughborough,  Messrs.  Mather 
&  Piatt,  and  many  others.  He  has  interviewed  in  the 
aggr^ate  probably  hosts  of  gootl  people,  and  given  and 
exchanged  opinions  with  very  many  of  the  largest  manu- 
facturing engineers  in  Great  Britain.  And  whilst  Mr.  Fox 
has  discassed  China  and  China  tiade,  he  has  also  received 
consciously  or  subconsciously  a  very  clear  impression  of  the 
industrial  conditions  to-day  in  Britain,  of  her  methods  ami 
manufacturing  facilities,  and  of  her  desire  and  fitness  for 
China  trade.  "With  a  view  to  imparting  to  us  his  im- 
pressions in  these  latter  respects,  Mr.  Fox  courteously 
granted  this  journal  an  interview. 

Mr.  Fox  is  deliberate  alike  in  forming  and  in  expressing 
an  opinion,  and  that  the  result  of  some  five  months'  investi- 
gation on  industrial  conditions  in  Great  Britain  should  have 
enabled  him  to  entertain  and  to  express,  as  he  expressed 
to  us,  complete  confidence  in  Great  Britain's  industrial  posi- 
tion and  development  will  be  most  gratifying  to  all  who 
have  British  interests  at  heart  in  the  Far  East. 

DANGERS    OF    DELAY    IN  DELIVERY. 

There  is,  however,  one  feature  in  existing  conditions 
which  gives  Mr.  Fox  concern.  This  was  alluded  to  on 
several  oc-casions,  and  constituted  a  soml)r(>  undertone 
to  the  whole  of  the  interview.  It  refers  to  delay  in  delivery 
and  the  necessity  for  more  rapid  production.  Happily,  we 
are  in  la  position  to  state  that  British  manufacturers  are 
aware  of  this  handicap  to  their  trade  abroad.  The  im- 
portance Mr.  Fox  attaches  to  it  and  the  evidence  he  has 
been  able  to  offer  manufacturers  of  the  drawbacks  to  trade 
arising  therefrom  will,  we  believe,  do  much  to  remedy 
matters.  There  exists  no  real  reason  why  production  should 
not  be  more  rapid.  Mr.  Fox  is  thoroughly  satisfied  with 
the  equipment  aiid  methods  in  engineering  works,  the 
development  of  which  during  the  past  few  years  is  matter 
for  comment.  The  employees  have  the  facility  and  ability 
for  materially  hastening  production.  Mr.  Fox  evidenced 
much  of  what  is  being  done  for  their  comfort  and  as  an  aid 
U)  all  round  efficiency.  We  believe  that  the  evil  of  delay 
in  delivery  is  now  in  course  of  being  remedied,  and  also 
that  commercial  and  industrial  interests  in  China  will  ere 
long  firKl  Great  Britain's  handicap  in  this  dire<tion  steadily 
diminishing. 

If  thus  should  prove  to  bo  the  case  then  Mr.  Fox  entc^r- 
tains  no  douVtt  as  to  the  country's  ability  to  meet  foreign 
competition  in  China  in  all  branches  of  engineering. 
Development  and  co-operative  cflort  he  finds  are  paiticnlarly 
marked  in  ((]c<:tric-al  engineering.  He  is  favourably  im- 
pressed by  the  facrt  that  several  important  groups  of  manu- 
facturerH  <-oncerned  with  this  branch  of  engineering  have 
combined  resources,  both  t«'chnical  and  commercial,  with  a 
view  to  catfiring  with  the  greatest  efficiency  for  C/hina  and 
for  foreign  trade  generally.  Gradually  but  surely  these 
powerful  groups  have  covered  the  whole  domain  of  electri- 
city. They  have  aimfid  at  being  able  to  say  that  there  is 
no  f«nceivable  electric  contract  that  they  cannot  undertake 
and  carry  through  with  products  of  their  own  manufaf^turo 
as  far  as  they  come  within  the  realm  of  the  elex-trical  in- 
du.stry.  The  spirit  shown  in  this  important  branch  of  engi- 
ne^iring  during  the  past  few  years  has  been  broadminded, 
liberal,  and  thoroughly  pro^res.sive.  Its  importance  to 
China  aa  well  a.s  to  engineering  interests  in  Great  Britain 
is  obvious. 

Throughout  his  visit  Mr.  Fox  has  noti-ced  a  hotter  under- 
standing and  realisation  of  China's  great  potentialities  as 
a  rnarkert  f^>r  machinery  and  equipment.  Also  an  incr(>asod 
willingnf-ss  to  cater  for  her  special  requirements  and  to 
adajtt  prodiKits  and  methods  to  the  ne(!(ls  of  the  China  mar- 
ket. He  attributes  this  in  part  at  least  to  an  actual  or 
foreshadowc/l  falling  away  of  the  demand  in  other  markets, 
this  necessitating  a  wider  outlook  and  increased  effort  to 
f-srploit  centres  further  afield. 

POTCNOY    OP    THE    MERCHANT  FIRM. 

Mr,  F^rx  finds  that  the  fdd-cstaliiished  (Jhina  merchant 
firm  exerts  a  pf)tent  influence  amongst  British  manufactur- 
ing engineers,  and  he  himself  has  a  gornl  deal  to  say  on  the 
merchant's  behalf.  The  manufacturer  sees  that  it  is  a  f:orr- 
venient  and  safe  po1i<ry  to  leave  his  intere.'tts  in  Cliina  in 


the  merchant's  hands'.  This  may,  of  course,  rob  the  manu- 
facturer of  initiative  in  dealing  with  his  export  trade.  He 
may  not  even  know  to  what  pai't  of  the  country  his  goods 
are  being  sent.  Nevertheless,  the  policy  of  depending  on 
the  merchant  fii-m  of  standing  is  an  easy  policy  and  safe 
financially,  aj^d  Mr.  Fox  admits  as  much.  At  the  same 
time  he  urges  manufacturers,  either  individually  or  in 
groups,  to  supplement  this  policy  by  sending  their  own 
representatives  to  China  to  travel  the  country  on  their 
behalf,  working  in  conjimction  with  the  merchant  fii-m. 
Mr.  Fox  is  of  opinion  that  the  efficient  technical  and  com- 
mercial representative  in  China  able  to  represent  manu- 
facturers' interests  is  a  scarce  commodity.  At  the  same 
time  there  are  many  well-established  merchant  firms  trans- 
acting a  large  Anglo-China  trade  but  maintaining  no  engi- 
neering department.  It  is  suggested  that  such  might  find 
it  a  sound  business  policy  to  consider  the  establishment  of 
such  departments.  Mr.  Fox  believes  that  the  growth  and 
activity  of  the  engineering  industry  in  Great  Britain  and 
also  the  potential  demand  for  machinery  Shown  in  China 
alike  justify  such  a  step.  Such  a  development  is  the  more 
likely  to  accrue,  as  several  China  firms  are  now  opening 
branches  in  London,  and  a  more  general  and  at  the  same 
time  a  closer  connection  is  likely  to  exist  in  the  future 
between  such  commercial  interests  and  the  actual  manufac- 
turers in  Great  Britain. 

SOME    CONCESSIONS    TO    CHINA  TRADE. 

Mr.  Fox  attaches  great  importance  to  the  concession 
British  manitfacturers  have  just  made  to  omit  from  their 
contracts  the  clause  entitling  them  to  higher  prices  to  meet 
increased  costs  accruing  whilst  such  contracts  are  heing  dis- 
charged. This  removes  a  serious  handicap  to  British  trade 
in  China,  and  will  do  much  to  maintain  the  high  prestige 
British  manufacturers  enjoy  amongst  the  Chinese.  This 
prestige  nothing  should  imperil. 

The  willingness  now  of  British  manufacturers  to  receive 
Chinese  .students  in  their  works  for  technical  training  was 
matter  for  comment  and  congratulation  on  the  part  of  Mr. 
Fox.  Manufacturers  in  Britain  realise  now  how  much 
America  has  done  in  assisting  the  training  of  students;  also 
what  Japan  has  done,  and  the  steps  towards  the  same  end 
which  France  is  taking.  The  results  of  isuch  a  policy  have 
also  been  brought  home  to  manufacturing  interests  in 
Britain  who,  somewhat  late  in  the  day,  are  following  a 
similar  course,  so  that  students  may  become  expert  in 
British  methods  and  adopt  British  workmanship  and  pro- 
ducts on  return  to  their  native  country.  Students,  there- 
fore, should  now  find  no  difficulty  in  obtaining  entrance  to 
engineering  works  in  Great  Britain  to  complete  their  engi- 
neering training,  and  movements  are  now  on  foot  to  assist 
students  towards  this  end.  At  the  same  time  Mr.  Fox 
points  to  the  necessity  of  students  receiving  a  sound  educa- 
tion either  in  their  own  country  or  at  one  of  the  technical 
colleges  in  Great  Britain  heforo  seeking  admission  to  works, 
and,  in  any  case,  a})plication  for  such  admission  should  foe 
made  througli  some  official  department  such  as  the  Chinese 
liC^gatioM  oi'  the  Oversea  Trade  Department  (Board  of 
Trade),  and  should  not  foi-  choice  be  made  direct  to  the 
manufacturer. 

Mr.  Fox  does  not  anticipate  any  difficulty  .so  far  as  the 
finam-ing  of  contracts  is  concerned.  He  is  of  opinion  that 
such  difficulties,  as  they  refer  to  trade  with  China,  are  some- 
what exaggerated,  so  far  at  least  as  the  more  important 
engineering  conti'-acts  are  concerned.  British  manufac- 
turers are  not  likely  to  be  handi<'apped  in  this  respect.  Nor 
does  Mr.  Fox  think  that  the  cf>st  of  Britisih-made  machinery 
is  a  deterrent  to  trade  with  China.  Here,  again,  of  cour.se, 
the  engineering  industry  alone  is  referred  to.  Considering 
quality  of  material,  design  and  workmanship,  Mr.  Fox 
dooms  that  British  machinery  offers  good  value  for  money, 
and  on  the  pri<-o  question  has  little  to  fear  from  foreign 
K'ompetition.  In  his  opinion  trading  with  Great  Britain 
ropresfmts  for  China  a  thoroughly  sound  business  policy, 
whilst  for  the  Britisii  rnarinfactui'er  C^hina  ;prol)abIy  offers 
the  great(^st  ))otential  nraikets  for  ma^'hinory  in  the  world. 
He  considei-s  that  a  very  long  period  must  elapse  before 
China  can  supply  her  own  7na<'hinery  rc-qiwrements.  That 
this  condition  will  ultimately  obtain,  h(^  has  no  doubt,  and 
it  represents  a  devel<)))m<'nt  whi<'h  is  wholly  legitimate  and 
creditable.  In  the  meatitime.  as  China  i)egins  to  manu- 
facture for  herself  her  market  for  nuM'hincry  becomes 
changed  rather  than  narrowed. 

About  the  middle^  of  Decc^mber  Mr.  Fox  leaves  England 
on  bis  return  journey  to  China.  It  Tuay  be  safely  a.sserted 
that  the  outlook  in  China  has  been  made  C'learer  to  British 
manuifac;tur<^rs  by  his  visit;  that  by  his  visit  many  of  the 
difli<'.iilties  and  doubts  concerning  Anglo-China  trade  have 
boon  removed  or  mitigatc<l,  juid  that  the  position  is  sounder 
and  sanfM"  for  his  <'oming.  This  is  much  t^>  have  adhicved 
in  so  brief  a,  period,  and  very  hearty  c()ngratula.tions  may 
bo  tendored  Mr.  Fox  f)u  the  Mssiduity  of  his  endeavours  and 
rill  their  eflj<-a<-y. 
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ENGINEERING,  MINING  AND  INDUSTRIAL  PROJECTS  IN  THE 

FAR  EAST. 


THE  ANGLO-CHINESE  CHARTER. 

This  Charter,  it  will  bo  recalled,  has  been  granted  by  the 
Chinese  Central  Government  jointly  to  certain  British  and 
Chinese  interests,  enii)oworiiig  them  to  form  a  develop- 
ment company  and  conferring  certain  benelits  for  indus- 
trial development  outside  the  Treaty  Ports.  Under  tlie 
auspices  of  the  Federation  of  British  Industries  a  meeting 
has  been  held  in  London  to  explain  to  manufacturers  its 
aims  and  possihilities  and  to  consider  steps  by  which  the 
scheme  can  best  be  brotight  to  fruition.  The  scheme  is, 
of  course,  an  industrial  lather  than  a  trading  project. 
A  small  committee  has  been  formed  to  investigate  the 
whole  question  and  endeavour  to  put  forward  practical 
measures.  The  following  geiitlem(>n  have  agreed  to  serve 
on  this  committee  : — 

Sir  John  Kemnal  (Babcock  and  W  ilcox),  Mr.  John  Noble 
(Armstrong  \VJiit«ortli),  Mr.  E.  ¥.  Oldham  (United  Glass 
Bottle  Manufacturers),  Mr.  C.  E.  Tatlow  (Lever  Bros.), 
Mr.  11.  M.  Bewick  (United  Alkali  Co.),  Mr.  J.  0.  P.  Bland, 
and  Mr.  S.  Springer  and  Mr.  H.  Hobdcn,  the  last  two 
gentlemen  representing  the  Federation  of  British 
Industries 

It  is  proposed  to  form  what  will  be  known  as  the  Chin.>se 
British  Industrial  Cor])()rati()n,  and  mpm})(>i-s  of  the  F.B.I, 
are  being  invited  to  subscribe  the  nwessary  ea])ital.  Many 
large  firms  are  rrspoiuling.  It  is  belieA-etl  that  only  some 
£120.000  will  be  required  to  form  the  parent  corporation, 
the  main  purpose  of  which  will  be  to  delegate  the  power.s 
and  pri\ileges  enjoyed  under  its  <>liiiirter  to  subsidiary  or 
associate  industrial  undertakings.  At  prescMit  it  is  pro- 
posed that  the  parent  concern  should  act  as  an  intelligen<  c' 
bureau  and  exploration  agency  with  the  object  of  furnishing 
information  or  influencing  Chinese  <apital  and  generally  of 
acting  as  an  intermediary  wlien  necessary  between  firms 
operating  under  the  charter  on  the  one  hand  and  the  Lega- 
tion and  Chinese  (government  Departments  on  the  other. 

CHINESE-AMERICAN    BANK  OF    COMMERCE  IN 
SHANGHAI. 

The  Chinese-American  Bank  of  Commerce  (Commercial 
and  Industrial  Bank  of  China),  the  formation  of  which 
wasi  notified  in  these  pages  nearly  twelve  months  ago, 
operating  nnder  special  charter  from  the  Chinese  Govern- 
ment, has  at  length  opened  for  business  in  Shanghai.  It 
may  be  recalled  that  the  bank  was  organised  by  a  group 
of  American  financiers  in  co-operation  with  Chinese  finan- 
ciers, and  ha.9  now  offices  in  Peking,  Tientsin,  Chentow, 
Hankow,  Harbin,  and  Manila.  Branches  in  Tsinan  and 
Canton  are  soon  to  ibe  opened.  Mr.  Chien  Nen-shun,  a 
former  Premier,  is  president,  while  Mr.  J.  A.  Thomas 
and  Mr.  Hsu  En-yiien  are  vice-presidents.  Mr.  H.  A. 
Allen  will  be  manager  of  the  Shanghai  branch.  The  capital 
of  the  hank  is  $10,O0O;000,  half  heing  subscribed  by  the 
American  shareholders  and  half  by  the  Chinese  shareholders. 
The  Shanghai  office  building  has  been  completely  re- 
modelled  and  re-arranged  for  banking  purposes. 

RAILWAY  AND  ROAD  CONSTRUCTION. 

Industrial  and  constructioiiial  projects  of  some  importance 
are  likely  to  result  from  the  famine  relief  measures  now 
decided  on.  In  Peking  the  Government  lias  decided  to  em- 
ploy ahout  1,000,000  hands  on  the  construction  of  roads 
between  Peking  and  Shantung,  Peking  and  Honan,  and 
other  roads  in  Ohihli  Province,  at  an  estimated  cost  of 
$200,000.  The  Chiaotungpu  authorities  liavo  also  decided 
to  <'onstruct  the  Tsangchow  railway,  as  a  means  of  providing 
constructive  employment.  Elsewhere  similar  ])rojects  are 
being  considered. 

NEW  FAR  EASTERN  TRADING  CONCERN. 

Under  the  title  of  Furness  (Far  East),  I/td.,  a  new  com- 
pany hais  ibeen  registered  in  London  with  offices  at  21. 
Billiter  Street,  with  a  capital  of  £30,000  in  £1  shares,  to 
carry  on  the  business  <yf  shijiowncrs  .and  brokers,  .stea.nishi]) 
agents,  managers  of  s'hips,  <'oal  and  ooke  merchants,  im- 
pi)rt(>is  and  exporters  of  all  kinds  of  merchandise,  goods  or 
produce,  timher  moix'hants,  etc.  The  first  directors  are: 
Sir  Frederick  W.  Lewis,  Bart.,  Mr.  S.  J.  Forster,  Mr. 
H.  .E.  Weddell,  and  Mr.  N.  Sto<-kdale.  The  Far  East  busi- 
ne.ss  is  to  be  under  the  control  <xf  a  local  Board,  who  shiall 
meet  only  at  Hongkong.  The  fir.st  memhers  of  the  local 
Board. are:  Mr.  Tj.  Yates  (chairman),  Mr.  G.  Yates,  Mr. 


T.  W.  Scarborough,  and  Mi-.  J.  M.  (iordon.  Secretary: 
Mr.  E.  A.  B.  For.ster. 

NEW    BRIDGE  CONSTRUCTION. 

The  Minister  of  Communications  has  given  instructions 
for  plans  and  estimates  to  be  drawn  iiip  for  tho  construction 
of  a  new  Ijridge  across  tho  Yellow  River  for  the  Peking- 
Hankow  Railway. 

Serious  consideration  is  now  'being  given  to  the  project 
for  replacing  the  International  Bridge  across  the  Haiho 
with  a  striK-turo  really  adequate  to  meet  the  iiee<ls  of  the 
heavy  and  growing  traffic  at  this  point.  It  is  propo.sed 
that,  as  a  preliminary  m(>a.sui'e,  tiio  l^oreign  Municipalities, 
in  the  event  of  their  admitting  the  necessity  of  n^placing 
the  J)ridge,  should  ask  the  Consular  Body  to  take  the  ques- 
tion up  with  tho  Chinese  Authoritit*s  and  (X)nsider  in  detail 
tho  financial  as|5e<t  ul  the  mattci'. 

PROGRESS  AT  WEI-HAI-WEI. 

The  Victory  Pier,  Wei-hai-^vei,  has  been  such  a  com- 
mercial success  that  a  scheme  has  been  recommended  for 
the  building  of  a  sea  wall  and  tho  making  of  a  storage 
ground  in  its  immediate  neighbourhood,  so  as  to  facilitate 
the  sorting  of  cargo  on  arrival  and  its  storage  whilst 
awaiting  distribution  or  .shipment.  The  estimated  cost  of 
the  scheme  is  $40,000,  which  it  is  proposed  to  meet,  as 
in  the  case  of  Victory  Pier,  by  an  increase  in  shipping 
dues.  Despite  the  prejudicial  effect  of  the  boycott  of 
Japanese  goods  and  the  refusal  of  the  Chinese  in  the 
territory  to  handle  goods  emanating  from  Japanese 
sources,  Wei-liai-wei  was  visited  during  last  year  by  a 
total  of  512  steamers,  with  a  total  net  tonnage  of  487,526, 
as  compared  with  519,  with  a  total  net  tonnage  of  442,236, 
in  1918.  The  total  number  of  junks  entering  and  clearing 
during  1919  was  4,535,  as  compared  with  2,483  in  the 
previous  year,  this  increase  being  mainly  due  to  the  large 
importation  of  salt. 

THE  CH'AO-MEI    INDUSTRIAL  ESTABLISHMENT 
AT  SWATOW. 

Reporting  on  the  Ch'ao-Mci  Industri.il  Establishment  at 
Swatmv,  Consul  Myers  states  that  the  enterprise  will  be 
devoted  to  the  manufacture  of  cotton  goods  and  chinaware. 
Its  pro])osed  capital  is  $50f),000  local  currency,  of  which 
about  $300,000  is  reported  as  sub.scribed  and  paid  in,  about 
$100,f)00  having  been  raised  in  tho  Swatow  district  and 
the  balance  from  Chinese  in  the  South  Seas.  An  adminis- 
tration building  costing  about  $27,000  was  recently  opened. 
One  hundred  sets  of  American  weaving  machines  for  a 
power-driven  plant  have  hecn  ordered  from  an  American 
firm  in  Shanghai  at  a  reported  cost  of  $100,000.  A  factory 
for  the  manufa<:'ture  of  china-ware  on  improved  native  lines 
has  been  started  at  Kaopi,  one  of  the  principal  centres  cf 
the  industry,  hut  it  is  expected  that  later  this  manufac- 
ture will  be  developed  along  mo'dern  lines. 

PROPOSED  RAILWAY  CONSTRUCTION  IN 
KYUSHU. 

Particulars  supplied  by  H.M.  Consul  at  Nagasaki  show 
that  it  is  proposed  to  construct  the  following  new  rail- 
ways in  the  island  of  Kyushu  : — 


Length  Estimated  Time 

of  line.       cost.  of 
Section.                             Miles.         Yen.  construction. 

Nagao-Haruda                         13  5,240,000  1922-1927 

Tmari  Sasebo                            46  10,700,000  1922-1929 

Tateno-Takamori                       11  2,050,000  KI21-1924 

Hitoyoshi-Yumae                       15  1,510,000  1921-1923 

Oguchi-Sendai                           39  4,720,000  1920-1926 


Of  these,  that  from  Nagao  to  Haruda.  on  the  main  Moji- 
Kagoshima  line,  will  link  up  the  Chikuho  coal  mines  with 
southern  points.  At  present  the  only  outlets  of  these  mine.'? 
are  to  the  north  in  the  direction  of  Wakamatsu  and  Moji, 
and  the  only  access  from  the  "south  is  by  a  roundabout 
route  via  Oryo.  The  others,  though  connecting  with  points 
on  the  main  or  subsidiary  lines,  are  light  railways. 

That  from  Imari  to  Sasebo  is  to  go  round  the  peii insula, 
which  has  Imari  and  Sasebo  on  the  north  and  south  side 
of  tho  neck.  Opposite  the  peninsula  is  the  island  cf 
Ilirado;  there  are  a  number  of  small  islands  in  the  neigh- 
bourhood, aud  the  Goto  Archijielago  in  the  distance. 
Produce  from  the  islands  consists  of  litle  more  than  fish 
and  timber,  but  there  is  coal  on  the  mainland.    Imari  is. 
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of  course,  the  jjort  from  which  Arita  ware  was  formerly 
exported,  while  Sasebo  is  the  naval  port. 

Tatano  is  a  jwint  on  the  line,  running  east  from  Kuma- 
moto  towards  the  east  coast,  which  has  been  carried  as 
far  as  Miyaji  (rather  less  than  half-way  across).  Com- 
munication between  Eastern  and  Western  Kyushu  is  badly 
hampered  by  the  range  of  mountains  running  roughly 
north  and  south  through  the  island.  The  only  line  which 
has  penetrated  from  west  to  east  hitherto  is  the  very 
devious  rout«  from  Yoshimatsu,  on  the  trunk  line  from 
Moji  to  Kagoshima.  This  line  from  Yoshimatsu  runs  to 
Miyazaki  on  the  east  coast,  capital  of  the  prefecture  of 
the  same  name.  The  proposed  line  from  Tateno  to  Taka- 
mori  is  to  tap  a  prosperous  valley  west  of  the  main  range, 
and  it  and  the  proposed  line  from  Hitoyoshi,  on  the  trunk 
line  to  Y'umae,  may  be  regarded  as  "feelers"  which  may 
eventually  be  linked  up  with  the  east  coast. 

The  last  line  mentioned  will  link  up  an  important  mining 
di-strict  in  Kagoshima  Prefecture  with  the  branch  line 
from  Kagoshima  to  Sendai. 

Compared  with  other  parts  of  -Japan,  Kyushu,  south  of 
the  prefectures  on  Fukuoka  and  Oita,  has  progres.sed  but 
slowly.  The  main  reason  has  been  the  mountainous  naturj 
of  the  country.  While  this  must  always  hinder  progress, 
improved  communications  should  in  course  of  tim« 
materially  increase  its  prosperity. 

NEW   INDUSTRIAL  ENTERPRISES   IN  JAPAN. 

According  to  researches  made  by  the  Department  of 
Commerce  and  Agriculture,  the  number  of  industrial  com- 
panies established  during  the  first  six  months  of  this  year 
is  1,600,  whose  total  capital  amounts  to  236,246,152  yen. 
The  figures  mentioned  show  an  increase  of  482  in  number 
and  of  167,276,7.50  yen  in  capital,  as  compared  with  the 
corresponding  period  of  last  year.  The  number  of  the 
industrial  companies  floated  during  June  is  228,  whose 
total  capital  amounts  to  65,840,950  yen.  The  figures  men- 
tioned show  a  decrease  of  11  in  number,  but  an  increase 
of  .31,303,400  yen  in  capital,  as  compared  with  the  previous 
month. 

AIR   MAIL  SERVICE  IN  JAPAN. 

The  Japanese  Government  has  completed  all  arrange- 
ments for  the  early  inauguration  of  a  comprehensive  air 
mail  service  throughout  Japan.  With  characteristic 
thoroughness  and  attention  to  detail  official  reports  have 
been  prepared  dealing  with  every  phase  of  the  aviation  in- 
dustry in  Japan  as  well  as  stati.stics  relating  to  pilots,  aero- 
dromes and  suitable  landing  places.  Aeroplanes  capable  of 
carrying  four  pas.sengers  in  addition  to  mails  and  up  to 
6  cwt.  of  freight  are  said  to  be  recommended  for  adoption 
by  Mr.  Oyamada,  of  the  .Japanese  Transport  Department, 
who  was  c<jmmissioned  to  study  European  methods  of  com- 
mercial aviation.  Tokyo  and  Osaka  are  expccto<l  to  be  the 
first  cities  to  be  put  into  regular  w>mmunication  by  air,  and 
the  Japanese  Imperial  Aviation  Society  is  to  be  entrusted 
with  the  inauguration  of  all  the  new  air  routes. 

DEVELOPMENTS   IN  STEAM  TRAWLING 
INDUSTRY. 

During  the  war  all  except  six  of  the  steam  trawlers  in 
JapiiU  were  taken  over  by  the  Allied  Powers.  At  the 
pi<«ent  time  there  are  30  trawlers  in  all,  averaging  from 
to  280  tons,  of  which  the  greater  number  have  been 
built  within  the  last  year.  T>icences  have  been  granted  by 
the  Government  for  a  total  of  60  vessels  of  not  less  than 
230  tons,  the  number  of  licences  to  be  increased  if  prosipects 
warrant  to  a  maximum  of  70.  It  is  expof:te<l  that  the  num- 
ber of  vessels  afloat  by  the  end  of  1920  will  be  over  40,  and 
it  is  stat<:^l  that  70  vos.sels  is  the  maximum  that  the  indu.stry 
will  support. 

The  new  vessels  of  the  Kyoflf)  Trawling  Co.  are  being 
built  by  the  Osaka  Ironworks  (a.  shareholder  in  the  concern) 
on  very  fa\ourable  terms.  Five  of  the  boats  have  wireless 
telegraph  jn.stallations  for  the  purpose  of  <x)-ordinating 
operations,  and  more  esrpex-ially  of  conveying  information 
to  the  vessels  at  sea  as  to  the  best  markets  to  which  to 
bring  the  fish,  so  as  to  secure  maximum  prices.  There  is 
a  vhamc,  on  foot  for  combining  the  whole  trawling  industry 
\nU>  one  trust,  cwntrolling  not  only  fishing  operations,  but 
alscj  ife  fa<''U;ries,  coaling  facilities,  and  marketing  opera- 
tions 

STEAMER    LINE   TO  KARAFUTO. 

Advices  recently  to  hand  from  Tokyo  refer  to  the  regular 
<rte«mer  service,  to  Karafut^),  the  Japanese  jxjrtion  of  Kag- 
halien,  that  has  been  established,  with  a  view  to  maintain- 
ing traffic,  c/»rnmunication8  between  the  main  island  and 
Karafuto  during  the  winter.  For  this  purpow;  the  construc- 
tion orf  a  new  type  of  ice  breaker,  with  wireless  e<juipment, 
a  wf»e,<K]  of  2^J  knots,  and  2,700  Umn  displa/cement,  has  be<!n 
ordered.  The  ice  br*!«ker  is  expef5te<l  to  <^ver  the  distance 
in  lesi  than  four  hours.    It  is  belir-ved  that  the  mainten- 


ance of  this  service  will  contribute  considerably  to  the 
welfare  of  the  islanders  and  to  the  future  development  of 
the  north-western  territory. 

VEGETABLE   OIL   INDUSTRY   IN  JAPAN. 

Details  to  hand  indicate  tliat  Japanese  interests  are 
advocating  certain  projects  for  the  development  of  the 
vegetable  oil  industry.  The  report  emanates  from  Kobe, 
the  centre  of  the  oil-crushing  industry  in  Japan.  It  is  not 
possible  to  obtain  definite  particulars,  and  the  news  is  proh- 
ably  founded  on  certain  minor  extensions  to  existing  mills 
and  on  the  optimistic  outlook  now  generally  adopted  in 
the  industry,  particularly  in  its  relation  to  the  treatment 
of  rubber  seed.  The  majority  of  the  mills  in  Japan  are 
equipped  to  deal  with  a  wide  viariety  of  vegetable  oil-seeds 
by  slight  adjustments  of  the  machinery.  The  niiajority  of 
the  mills  employ  the  pressure  method  of  oil  extraction, 
using  one  of  three  types  of  hydraulic-pressure  machinery: 
(1)  The  round-bed  type,  with  a  bed  about  18  in.  in  diameter, 
used  for  heans  and  rape-seed  ;  (2)  the  ohlong,  flat-bed  tv))e, 
about  30  by  14  in.,  used  for  pressing  copra;  and  (3)  the 
bowl  type,  in  whit^i  a  stone  bowl  is  pro^s.sed  into  a  mavs  of 
seed  pulp  held  by  iron  hoops,  used  in  second  and  third 
pressings  of  peanuts  and  beans.  One  mill  is  reported  as 
using  an  American  rotary-type  screw  expressor,  and  a  few 
have  adopted  the  benzine-extractor  process. 

OIL   PROSPECTING  IN  BORNEO. 

Some  time  back  it  was  announced  that  Japanese  interests 
had  secured  prospecting  rights  in  Borneo  for  oil  prospecting 
on  a  large  scale.  The  company  sent  several  experts  to  the 
scene  of  operations  some  months  ago  for  preliminary  sur- 
veys, and  these  have  already  report<xl  favourablj'.  A  num- 
ber of  boring  madhines  have  now  been  landed  in  Borneo 
and  will  soon  be  in  operation.  It  has  been  considered 
possible  that  some  of  the  equipment  utilised  by  the  Kuhara 
Company  in  its  petroleum  prospecting  in  Sakhalin  might  be 
transferred  to  Borneo,  but  in  view  of  the  more  recent 
Japanese  occupation  of  the  Siberian  province,  it  is  not  now 
expected  that  the  search  for  oil  in  this  territory  will  be 
abandoned. 

The  Government  on  its  own  part  has  been,  very  active 
in  the  seardh  for  oil  deposits,  owing  to  the  recent  decline 
in  the  output  of  petroleum  in  Japan.  Government  officials 
stated  that  the  decline  in  output  was  in  part  due  to  the 
cessation  of  imports  of  iron  tuhing  and  boring  machinery, 
but  coupled  with  this  are  indications  that  tlie  fields  in 
Niigata  Prefecture  are  on  the  down  grade.  Akitvi  Prefec- 
ture is  expected  to  show  an  increased  output,  but  not  suffi- 
cient to  compensate  for  the  declining  tendency  in  Niigata. 

FIELD  FOR   MERCANTILE  ENTERPRISE  IN 
THE    DUTCH   EAST  INDIES. 

In  an  address  given  in  London  by  Sir  Walter  Townley, 
K.C.M.G.,  attention  was  drawn  to  the  field  for  mercantile 
enterpri.se  developing  in  the  Duteh  East  Indies,  largely 
due  to  the  industrial  projects  being  promoted  or  in  hand 
in  this  part  of  the  world.  As  a  consequence,  a  dcniand 
exists  for  machinery  of  all  sorts,  building  materials, 
and  metals:  special  openings  exist  for  the  importation  of 
locomotives  for  various  duties.  Tiic  machinery  needed  is 
to  some  extent  for  agricultural  purposes;  motor-cars  are 
also  required.  American  and  Germati  competition  is  keen 
in  the  locomotive  and  motor  sections.  It  is  hoped  shortly 
to  establish  exhibitions  for  furthering  Netherlands  Indian 
trade.  Good  work  in  advocating  British  interests  in  tho 
Netherlands  Indies  is  btnng  accomplished  by  the  British 
Chamber  of  Corsmerce  for  this  territory  in  London,  of 
which  Sir  Walter  Townley  is  Govei-nor. 

The  ]jroposals  for  the  development  of  railways  during 
the  next  ten  years  include  the  completion  and  doubling 
of  existing  lines  and  the  building  of  new  railways  in  Java 
and  Sumatra,  whilst  plans  for  tho  construction  of  lines 
in  the  islands  of  Celebes  and  Borneo  are  also  under 
consideration. 

A  perfume  factory  has  been  established  at  Wonokrouio 
(.Java),  where  Oriental  perfumes  will  be  made  suitable  for 
Western  use.  This  undertaking  is  being  run  in  conjunc- 
tion with  a  soap  factoiy. 

PUBLIC   WORKS  IN  SINGAPORE. 

Within  the  next  few  months  it  is  expected  that  Govern- 
ment will  begin  work  on  two  important  public  l)uildings 
in  Singapore,  the  new  General  Post  Office  and  the  new 
General  Hospital,  jjlans  for  which  have  been  prepared 
by  Major  P.  TI.  Keys,  D.S.O.,  M.C.,  Government  .Architect. 

The  Singapore  Municipality  proposes  to  spend  $21,500,000 
on  tho  improvement  of  the  local  water  supply.  New 
pumping  stations,  reservoirs,  and  extra  mains  will  bo 
ere<;ted,  and  there  will  bo  opportunities  for  British  manu- 
facturers to  supplv  material.  The  work  will  bo  spread 
over  seven  years. 
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PRODUCTION  AND  TRANSMISSION 
OF  COMPRESSED  AIR. 

The  iiuhi.strial  acti\"ity  fore,s)iado\\c<l  in  tlic  Far  East 
includes  industries  such  as  mining  and  shipbuilding  in 
which  compressed  air  is  largely  used.  In  fact,  the  uses 
for  compressed  air  are  legion,  and  la  large  potential  market 
for  the  production  and  transmission  phmt  will  dcvoloj).  In 
these  circumstances  special  interest  will  attach  for  many 
readers  to  the  following  article,  which  represents  the 
abstract  of  a  paper  read  hy  Mr.  John  T.  Pringle  befoio 
the  North  of  England  Institute  of  Mining  and  Mechanical 
Engineers.  Literature  on  compressed  air  is  not  very 
voluminous,  some  of  the  best  and  most  recent  emanating 
from  America,  but  Mr.  Prinsjle  embodied  in  his  address 
much  |)ractical  information  and  a  valuable  rcxuine  of 
modern  ))ractice. 

As  the  pressure  to  whi<'h  air  is  comi)re.sscd  varies  with 
the  volume,  compressors  are  i-ated.  not  from  tlie  amount 
of  their  product,  but  from  the  amount  of  air  drawn  from 
the  atmosphere.  Considerable  heat  is  generated  during 
comjpression  ;  means  of  cooling  the  compression  cylinders  are 
therefore  provided,  and  for  high  pressures  the  work  is  done 
in  two  or  more  stages. 

Conilitions  to  be  fulfilled  in  a  p(!rf(><-t  compicssor  ai-e  : — (1) 
The  iprimary  power  must  be  reliable  and  efficient.  It  can 
bo  in  the  foi'm  of  (a)  a  single  or  compound  steam  or  water 
engine  of  the  slow-running  type  with  Corliss  or  drop  valves, 
or  (h)  a  high-speed  overtype  compound  engine  of  totally- 
enclosed  design,  or  (c)  some  form  of  electric  motor,  geared, 
belt  or  I'ope-driven,  or  directly  coupled  to  the  compressor 
crankshaft. 

(2)  The  suction  stroke  of  the  compressor  should  through- 
out its  length  fill  with  air  at  atmospheric  ])rcssure. 

(3)  On  the  compression  stroke  there  .should  be  no  loss 
of  lany  portion  of  the  contained  air  by  reflux  to  the  atmo- 
sphere by  too  late  closing  of  the  inlet  valves,  nor  should 
there  be  any  leakage  back,  but  the  whole  contents  of  the 
cylinder,  less  the  minimum  of  clearance,  sihould  be  dis- 
charged through  the  outlet  valves. 

(4)  The  outlet  or  discharge  valves  .should  have  ample 
area  of  opening,  should  open  lautomatically  on  the  pressure 
in  the  receiver  being  reached  in  the  compression  cylinder, 
and  the  air  should  be  discftiarged  at  a  pressure  as  little 
above  that  in  the  receiver  as  possible,  as  excess  jsressurc 


and  buildings.  The  vertical  quick-revolution  type  {b)  has 
the  advantage  over  the  horizontal  type  in  the  space  occu- 
pied, but  its  general  inaccessibility  and  its  heavy  upkeep 
are  against  its  adoption.  The  turbo  compressor  (c)  is 
chiefly  used  for  very  large  capacities,  and  owing  to  its  high 
speed,  motors  of  anodorate  dimensions  can  be  fitted.  The 
efficiency  of  turbo  compressors  lias  Ijeen  greatly  improved, 
but  it  is  even  yet  questionable  Avhether  they  are  as  efficient 
as  reciprocating  compressors,  taking  power  for  power. 
Moreover,  in  mining  work  comjjressoi's  often  run  much 
below  full  load,  and  the  efficiency  of  the  reciprocator  under 
tlieso  conditions  is  much  higher  than  the  turbo. 

Air  compressors  may  broadly  be  classed  ac-cording  to  the 
manlier  in  which  theii'  inlet  and  discharge  valves  are 
ac.tuateil,  viz.  :  (1)  In  which  poppet  valves  are  used  for  the 
inlet  and  discharge  (a)  in  the  cylinder  covers,  (h)  partly  in 
the  covers  and  partly  in  the  cylindea-  walls,  (c)  with  inlet 
\alves  in  the  ])ist<m  and  discliarge  valves  in  the 
cylinder  <ovcrs  or  walls.  (2)  AVith  mechanically-operated 
inlet  and  discharge  valves  which  open  and  close  gradually, 
through  direct  connections.  (3)  With  large  hinged 
flap  valves  arranged  in  the  covers  and  a<tuated  as 
poppet  valves.  (4)  With  mechanically-operated  inlet  valves 
and  with  poppet  valves.  (5)  Diref;t  air-controlled  and 
balanced  inlet  and  discharge  valves.  (6)  Light  disc  valves 
with  small  lift. 

By  the  use  of  direct  air-controlled  valves  the  efficiency 
is  improvcxl,  and  incroasd  piston  speeds  can  be  obtained, 
Ibut,  owing  to  the  high  initial  <'ost  and  necessity  for  main- 
tainin,g  the  valve.gear  in  a  perfect  state,  the  system  has  not 
been  generally  adopted. 

There  is  no  doubt,  however,  that  the  last-named  system 
has  proved  the  best  all  round,  giving  as  it  does  great 
efficiency  with  the  highest  piston  speeds:  lightness,  hence 
low  inerti:i  ;  ample  port  opening  with  small  lift  ;  fluid  tight- 
ness; durability;  and  easy  access  for  examination. 

Steam  cylinders  in  compressed  air  plant  have  either  a 
plain  .slide  valve  with  or  without  "  Meyer  "  adjustable  cut- 
off, Corliss  valves,  drop  valves,  or  balanced-piston  valves. 
The  first  is  used  chiefly  on  straight-line  compressors.  The 
second  is  u.sed  on  large  engines,  both  straight^line  and 
duplex,  and  is  well  adapted  for  a  compressor  sei'vice.  The 
third  is  used  also  for  large  engines  working  with  high- 
pressure  steam  and  superheat,  and  is  of  the  double-poppet 
type    lifted    by   cam   and  closed  by  spring.    It  is  nearly 


Duplex  Air  Compressors  by  John  Wood  &  Sons,  Ltd.,  Wigan. 
Light  Disc  Valves  and  Speed  and  Air  Pressure  Control. 


causes  a  rise  in  temperature  with  increase  in  volume,  requir- 
ing a  corresponding  increase  in  the  Avork  necessary  to  com- 
press and  discharge  the  air. 

(5)  The  discharge  valves  should  have  sufficient  width  or 
seating  to  ensure  their  keeping  quite  tight,  so  that  no  loss 
by  leakage  back  into  the  cylinder  may  take  place. 

(6)  The  valves  should  be  self-adjusting  under  all  speeds 
and  pres.sures. 

(7)  All  valves  and  the  piston  should  be  easily  accessible 
for  examination  and  renewal. 

(8)  Full  volumetric  efficiency. 

(9)  Wear  and  tear  should  be  reduced  to  a  minim>ini 

(10)  An  efficient  unloader  must  be  fitted. 

(11)  A  good  flywheel. 

(12)  An  efficient  governor. 

Broadly  taken,  we  have  three  types  of  conipressoj's : . — 
(a)  The  horizontal  slow  speed  ;  (?>)  the  vertical  quick-revolu- 
tion; ((■)  the  turbo.  The  durability  of  typo  (a)  and  its 
accessibility  of  repairs  and  adjustment  make  it  the  most 
popular  for  mining  work,  but  it  requires  larger  foundations 


balanced  and  the  running  speed  of  the  coiupres-sor  may  he 
higher  than  in  Corliss  engines.  It  is  preferable  that  the 
steam-valve  gear  be  made  adjustable  while  the  engine  is 
running,  so  tliat  the  cut  oft'  can  be  varied  at  will. 

The  economy  and  success  of  two-stage  compression  depends 
upon  the  intercooler.  When  perfect,  the  intercooler  should 
keep  the  high-stage  intake  air  at  the  same  temperature  as 
the  lower-stage  intake  air,  and  efficient  intercooling  is  said 
to  be  done  y\'hen  air  is  cooled  to  within  20  deg.  Fah.,  of  the 
entering  cold-water  temperature.  The  water  for  the  inter- 
cooler should  be  2-^  gallons  per  minute  per  100  cub.  ft.  of 
free  air,  or  more  if  it  is  available  from  the  supply.  It 
is  known  that  for  every  10  per  cent,  decrease  in  the  tem- 
perature of  the  air  delivered  to  the  high-pressure  cylinder, 
the  power  required  for  compression  is  decreased  1  per  cent.  ; 
consequently  it  is  up  to  users  and  engineers  to  have  stage 
compression  in  every  case,  for  it  is  a  recognised  fact  that 
there  is  a  saving  of  8  per  cent,  taking  work  for  work  in 
single  and  stage  compressors. 

Tii(<  lubrication  of  the  air  cylinder  is  not  so  well  under- 
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stood  by  the  average  engineer  in  charge  of  tlie  plant,  and  a 
few  notes  here  may  be  helpfnl. 

The  general  theory  is  that  a  light  oil  of  low  viscoy'ty  is  of 
little  use.  as  it  will  not  withstand  the  heat  of  compression. 
Many  tests  have  been  carried  out  to  discover  the  best  oil  for 
this  service,  and  many  use  a  low-viscosity  oil  with  a  flash- 
point above  the  temperature  of  the  air.  with  the  resultant 
carbonisation  of  the  passages,  samples  of  which  have  been 
found  to  contain  1.5  per  cent,  of  free  oil,  11  per  cent,  rust, 
5  per  cent,  decomposed  oil,  30  per  cent,  mineral  ash,  10  per 
cent,  of  coal  dust,  the  remainder  foreign  matter  and  resi- 
duum. However,  an  investigation  of  the  intake  pipes  and 
air  is  oi'ten  a  great  help  in  deciding  the  class  of  oil  to  use. 
and  if  the  air  is  clean,  for  a  light  compressor,  say  14  in.  by 
14  in.,  an  oil  with  a  flash-point  of  375  deg.  Fah.,  burning 
point  420  deg.  Fah.,  and  viscositv  of  200  at  100  deg.  Fah.. 
and  fed  in  at  three  drops  per  minute,  is  all  that  is  required. 

The  carbon  deposits  in  compressors  are  in  many  instances 
due  to  using  an  oil  of  heavy  body  which  adheres  to  the  pas- 
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8age.s  of  tli(!  ivliiider,  and  witli  mifiitcicd  intake  air,  <liist, 
and  other  matter  is  drawn  in  and  deposited  on  the  sti<  ky 
.surfa<-cs,  which  in  time  choke  tli(!  passages,  causing  vahcs 
to  leak,  and  teinperatui'e  to  rise,  until  it  may  reach  500  deg. 
Fall,  when  compressing  to  100  lbs.  per  sq.  in.  The  deposit 
tlu-n  becomes  incandesc-ent,  a"ain  increasing  the  tem])era- 
tiire  until  <*ne  gets  what  is  termed  an  explosion.  In  the 
author's  opinion  no  violent  explosion  ev<^r  takes  place  in  a 
compicssor  nni<?ss  kero.sene,  petrol,  or  some  sn<-h  material 
is  intrfKliK;e<l.  It  will  be  s<fon  from  this  that  an  oil  witli 
fiash-point  375  to  400  deg.  Fah.,  and  viscosity  140  to  150  at 
KJ)  deg.  Fah.,  is  all  that  is  ic.qiiired,  with  one  drop  for 
each  fiOO  Mj.  it.  of  cylinder  snrfa<-e,  and,  way  once  a  week, 
a  liberal  quantity  of  .soap  and  water  fed  into  the  cylinders. 

The  receiver  .should  be  placc^l  within  40  or  50  ft.  from 
the  (•ompress«-)rs.  Its  use  lK'.ing  (1)  to  eliminate  pulsation 
effc;  ;  (2)  to  minimise  the  fiictional  loss  ;!tt<'nding  tlie 
flow  of  air  in  the  lines;  (3)  to  serve  as  a  resen-oir;  and  (4) 
to  eof)1  the  air  and  can.s<>  it  to  deposit  its  moisture.  The 
first  and  fourth  fiin<rtions  are  obvious.  The  se<-ond  func- 
tion is  frfist  fulfilled  by  placing  an  auxiliary  rfwiver  n<^ar 
the  point  where  the  air  is  being  u.sed,  and  as  the  receiver 
at  the  compressor  diniinisjies  the  momentary  rise  in  the 
main,  so  the  second  receiver  will  prevent  any  siuhh-n  fall  in 
7>res«nire  as  the  different  machines  are  put  on. 


THE  YAWATA  STEELWORKS  IN 
JAPAN. 

The  (_iov(M'unient  steelworks  at  Yawata  (Kynsliii)  in  Japan 
has  hern  re])Oj  ted  upon  at  some  length  by  th(>  Commercial 
Counsellor  of  the  British  Embassy,  Tokyo." 

The  report  sets  out  that  the  town  \^•here  the  works  is 
situated  has  gradually  expanded  until  it  now  contains  a 
population  of  over  100,000,  about  20,000  of  whom  are 
employed  in  the  steelworks,  w  hich  supply  one-third  of  the 
quantity  of  steel  on  demand  in  Japan.  Over  60  per  cent, 
of  the  ore  used  is  imported  from  China.  In  1S99,  when 
tlie  works  opened,  they  made  a  small  profit  only,  and  for 
the  subsequent  ten  years  there  were  continued  "  losses.  It 
was  only  in  1910  that  the  tide  turned.  In  the  three  voars 
191(i-lf)lS  the  profits  aggregated  133,940,000  ven  '(sav. 
£13.400,000),  which  left  a  surplus  of  nearly  £5,800,00(), 
after  liuilding  and  other  costs  up  to  1918  had  been 
deducted. 

The  quantity  and  value  of  steel 
sold  in  1917  was  207,000  tons,  and 
in  1918  310,000  tons.  The  produc- 
tion of  pig-iron  has  declined  from 
302,000  tons  in  191(5  (the  highest 
point  of  production)  to  260,000  in 
1918  and "  in  1919.  On  the  other 
hand,  the  output  of  steel  has  in- 
creased from  2H2,(;0()  tons  in  191(i  co 
437,000  tons  in  1919. 

The  present  full  capacity  of  the 
works  for  the  production  of  steel 
i.s  about  700,000  tons:  but  when  the 
extensions  now  in  hand  are  com- 
pleted the  acvf.uaj  a'nnual  produc- 
tion will  probably  be  750,000  tons. 
Of  the  pig-iron  for  making  this 
750,000  tons,  the  management  pro- 
pose to  make  two-thirds  themselves 
and  get  the  remaining  third  from 
outside.  In  this  way  some  1,000, OOi) 
tons  of  ore  will  be  required.  The 
ore  required  for  1919  was  estimated 
at  860,000  tons,  of  which  thoy  in- 
tended to  get  550,000  tons  from 
China  and  310,000  tons  from  Korea 
and  .Japan,  but  the  i'xi)orted  quan- 
tity not  having  been  obtained,  ]ng- 
iron  was  produced  only  to  the  ex- 
tent of  about  270,000  tons.  The 
nrincipal  source  of  ore  for  the  work~ 
is  Tayeh,  in  China,  but  the  ^^o^ks 
own  two  mines  in  the  ITwanghai 
Province  (Korea),  and  have  recently 
ac(|uired  two  mining  conct^sious  m 
FiChigo. 

There  is  also  some  diflieulty  about 
the  coke.  The  quantity  of  coal  now 
consumed  at  Yawata,  both  as  fuel 
and  for  converting  into  coke,  is 
1,()90,0(X)  tons,  of  which  about  700,000  tons  are  supplied 
fi-om  the  Kutaso  Colli(>ry  belonging  to  the  works.  A^fter  pro- 
longed exi)eriinents  they  have  succeeded  in  making  mode- 
rately good  coke  fiom  coals  from  various  sources.  On  the 
cnmi)letion  of  th(v  extensions  now  in  hand  it  is  estimated 
til  at  1,000,000  tons  of  g<x)d  coal  will  be  required  annually 
for  coke-making  and  1,500,000  tons  for  fuel. 

The  niinibei-  of  workers  eniiiloyed  is  22,853  (exclusive^ 
of  ofificials).  The  average  wages  of  workmen  are  about  55 
yen  (about  £5  12s.  3d.)  per  month,  and  those  of  coolies 
(including  women  and  youths)  are  1.54  yen  (about  3s.  2d.) 
per  day.    The  works  has  adopted  an  eight-hour  day. 


A.v  official  f-ablegram  fronr  Kuala  f>umpiir  states  that 
the  exports  of  rubber  from  the  Fc^derated  .M«ilay  States  in 
the  month  of  Oet<')ber  amounted]  to  8,323  tons,  as  comfiared 
with  7,C/>4  tons  in  .September,  and  8,381  tons  last  year. 
Tfie  total  export  to  the  end  of  October  was  88,585  tons, 
as  against  88.205  tons  last  year  and  fM,043  tons  in  1918, 


TifiHTV-six  MriLish  arnl  foreign  Governments  have  now 
signified  theii-  intention  of  taking  part  in  the  fifth  inter- 
national (exhibition  of  rubber  and  other  tro])ical  ])roducts, 
«liicli,  under  the  jiatronagc  of  tlie  King,  will  b(>  held  in 
London  next  June. 

Hadkiklds,  Ltp.,  of  Sheffield,  have  issued  ,£1,000,000 
7.J  per  c('nt.  fir.st  mortgage  debentures.  The  stock  is  to  be 
issued  at  98  per  cent,  and  is  to  be  repaid  on  l<'ebruary  1, 
lO.'M,  at  102  per  cent.  The  issue  was  largely  over  sid)- 
scribed. 

J.M'ANKHK  trade  returns  show  that  in  August  last  the 
imports  of  rubber  represented  a  value  of  ()23,000  yen,  as 
compared  \iith  1,550,000  yen  in  the  corresponding  month 
ol  last  year. 

TiiK  (iireetor.s-  of  Henry  lierry  and  Co.,  I;td.,  hydraulic 
engin(!ers,  of  Lee<ls,  annoujice  a  final  divi<lend  of  10  ])er 
cent.,  making  20  per  cent,  for  the  year. 

Habcock  and  Wtt.C'ox,  TvTD.,  ar(>  paying  an  intiMini  divi- 
dend of  7  per  cent.,  fice  of  tax. 
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DEVELOPMENTS   IN    MOTOR  SHIP- 
BUILDING.-II. 

THE  PRESENT   POSITION  OF  THE  MARINE 
DIESEL  ENGINE. 

The    present    position    of    the    Marine    Diesel  Kngine 
was  clearly  indicated  by  Mr.   James   Richardson,  B.Sc., 
in   a    lecture    recently    delivered    to    the    Institution  of 
Engineers    and    Shipbuilders    in    Scotland,   although  the 
paper  and  the  discussion  which  followed  centred  rather  too 
freely  on  the  familiar  topic  of  the  respective  merits  of  the 
two-  and    four-stroke    engines.      Mr.  Richardson  briefly 
touched  on  the  claims  of  the  Diesel-electric  system  of  pro- 
pulsion, vliich  he  contended  will  receive  much  more  atten- 
tion than  hitherto  and  may  prove  the  most  secure  i)ath 
towards  high  power-.    Whatever  the  merits  of  steam-electric 
marine  installations,  the  case  for  the  Diesel-electric  is  much 
stronger.     Captain   William  P.   Durtnall   is  the  founder 
and  promoter  of  what  is  now 
generally     known      as  the 
"  Paragon  "  Thermo-electric 
system  of  propulsion.  Cap- 
tain   Durtnall    is  consulting 
engineer     to    the  Thermo- 
electrical  traction  department 
of  Messrs.  Hawthorn,  Leslie 
<fe  Co.,  Ltd.,  of  Newcastle-on- 
Tyne.    We  give  in  this  issue 
particulars  of  the  -system  he 
courteously  supplied  us  with 
at  a  recent  interview.  The 
system,    moreover,  was  out- 
lined by  him  in  a  paper  he 
read  a   short  time  back  bo- 
fore  the  Keighley  Association 
of  Engineers.    Captain  Durt- 
nall is  also  the  inventor  of 
the    "  Paragon  "    cycle  for 
Diesel  engines,  which  is  dealt 
with  later. 

Referring  again  to  Mr. 
Richardson's  lecture,  the 
author  .showed  that  the  most 
important  of  the  problems  of 
design  are  common  to  both 
two-  and  four-cycle  engine.? 
and  the  first  concerns  the  in- 
jection of  the  fuel  into  the 
working  cylinder.  The  exact 
quantity  of  fuel,  at  a  pres- 
sure sufficient  to  ensure  injec- 
tion, must  be  measured  out 
by  the  pump  ajid  spread  in 
some  30  degrees  of  revolution 
as  widely  as  possible  into  the 
combustion  space,  in  a  suffi- 
ciently finely  divided  state  to 
ensure  rapid  ignition  and 
satis  factory  combustion. 
Chiefly  in  this  direction  of 
improving  distribtion  of  the 
fuel  in  the  combustion  cham- 
ber can  increased  economy  be 
sought. 

There   are  two  alternative 
methods  of  spraying ;  one  by 
moans  of  compressed  air,  the 
other  by  injecting  the  fuel  at 
a  high  pressure  kno\vn  as  tlie 
solid   injection  system,  illus- 
trated in  our  last  issue.  The 
utilisation  of  compressed  air 
is  most  general.     So  far  as 
marine  installations  are  con- 
cerned, the  principal  advan- 
tage   of    the  solid-injection 
method,  where  compressed  air 
is  not  used  to  assist  injec- 
tion, and  is  only  required  for  supplying  manoeuvring  power, 
is  that  the  compressors  are  not  a  part  of  the  main  pro- 
pelling engine  and  do  not  require  to  run  continuously  at 
sea.    Moreover,    the    air-compressing    plant,    where  solid 
injection  is  adopted,  can  be  reduced  by  from  40  to  50  jier 
cent,  in  capacity. 

Reliability  with  air  compressors  delivering  at  850  to 
1,000  lb.  per  square  inch  has  now  reached  a  high  level,  the 
leading  factors  towards  this  end  being  generally  appre- 
ciated, and  air-compressor  problems  rated  at  their  full 
value.  Multi-staging  is  essential,  and  compression  to 
1,000  lb.  per  square  inch  should  be  carried  out  in  not  less 
than  three  stages,  so  proportioned  that  no  undue  ratio  of 


compression  and  consequent  temperature  can  occur  in  any 

stage. 

The  other  fundamental  of  injection,  the  measuring  of  the 
oil  fuel,  involves  the  most  delicate  apparatus  associated 
with  the  Diesel  oil  engine — the  fuel-injection  pumps  and 
controlling  gear.  The  system  of  having  one  pump  per 
cylinder  is  now  almost  universal  for  marine  work  (except- 
ing where  solid  injection  is  used),  and  only  in  this  way  can 
the  maximum  security  against  a  large  percentage  of  over- 
charge and  overl()a<l  in  one  or  more  of  the  cylinders  be 
obtained.  These  individual  pumps,  therefore,  become  of 
relatively  small  size.  Even  with  .separate  pum])s,  con- 
tinual care  and  intelligent  supervision  must  be  exercised 
to  ensure  that  the  deliveries  from  the  pumps  are  main- 
tained equal,  lest  one  or  more  cylinders  should  be  over- 
loaded to  counteract  the  effect  of  diminished  deliveries 
fi-oni  defe<:tively  working  pumps.  Means  are  now  generally 
)>rovided  whereby  any  pump  can  be  cut  out  and  overhauled 
whilst  the  remainder  are  in  ojjeration. 


Illustrating  the  Construction  of  a  pair  of  1,400  I.H.P.  Werkspoor  Reversible 

Marine  Diesel  Engines. 

Even  with  the  progress  made  in  design  during  recent 
years  there  has  been  generally  an  increase  in  weight  and 
space  occupied  by  the  slow-speed  Diesel  engine  per  horse 
jK)wer  developed  continuously.  The  cau,ses,  of  course,  are 
the  temperature  gradient  through  the  metal  surrounding 
the  combu-stion  chamber  and  the  fact  that  the  ntajor  portion 
of  the  material  of  the  engine  is  only  utilised  for  a  small 
fraction  of  the  running  time.  The  former  refers  more 
particularly  to  the  two-cycle  engine,  which,  however,  as  a 
speaker  at  Mr.  Richardson's  lecture  pointed  out,  has  a 
smaller  temperature  range  than  the  four-cycle,  because  the 
idle  strokes  of  the  latter  means  that  a  certain  amount  of 
cooling  of  the  cylinder  walls  takes  place,  which  is  obviated 
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in  the  former  having  an  explosion  every  revolution.  The 
drawback  of  weight  applies  more  especially  to  the  four-cycle 
engine,  where  three-quarters  of  the  running  time  is  idle 
so  far  as  power  output  is  concerned.  ^loreover,  of  the 
one-power-stroke  per  two  revolutions,  only  one  half  of  this 
stroke,  or  I'i.'y  per  cent,  of  the  cycle  stre^es  the  ports  of 
the  engine  comparably  with  their  strength  and  scantlings. 
It  is  interesting  to  note  that  comparing  Diesel  engine  and 
steam  engine  of  normal  design  and  equal  power,  the  maxi- 
mum normal  load  with  the  oil  engine  is  more  than  five 
times  as  great  and  the  rate  of  application  of  this  main 
load  is  increased  ten  times.  With  internal  combustion  the 
normal  stresses  are  liable  to  sudden  increases,  calling  for 
a  larger  factor  of  safety,  and  design  questions  relating 
to  the  main  ports  of  the  engine  must  be  considered  strictly 
in  this  light. 

The  simple  design  of  liner  for  Diesel  engine  cjdin- 
der  adopted  up  to  the  present  with  all  but  a  few  excep- 
tions, cannot  be  approved  on  theoretical  grounds.  To 
obtain  a  minimum  value  for  the  combined  stress  consequent 
upon  temperature  gradient  through  the  metal  and  internal 
pressure,  a  ribbed  and  built-up  form  of  construction  must 
be  adopted.  This  can  be  simply  accomplished,  as  is  some- 
times the  case,  with  the  four-cycle  engine,  but  imposes 
greater  difficulty  in    the    case    of    the    two-cycle,  where 


is  not  yet,  however,  sufiBciently  secure  for  short-cuts  towards 
the  lightening  or  cheapening  of  the  engine  to  be  undertaken 
without  the  most  careful  consideration.  The  available 
knowledge  demands  that  oil  engines  shall  be  rated  at  a 
moderate  power-output  per  unit  of  .swept  cylinder  volume 
with  the  consequent  low-temperature  gradient  through,  and 
stres.ses  in,  the  metal  exposed  to  combustion  temperature. 
Ample  strength  and  rigidity  must  be  given  to  those  parts 
that  are  stressed  by  the  pressure  of  the  cycle,  and  a  high 
quality  of  workmanship  is  essential  for  all  the  principal 
units.  So  long  as  labour  conditions  do  not  very  appre- 
ciably change,  the  Diesel  oil-engine  will  increase  rapidly  in 
importance,  with  the  full  realisation  of  the  enormous  advan- 
tages of  liquid  fuel  as  a  marine  combustible.  Satisfactory 
distribution  of  fuel  throughout  the  world  seems  assured, 
and  any  future  shortage  will  first  affect  those  plants  less 
able  to  compete  in  regard  to  economy  of  consumption  of 
liquid  fuel.  Powers  up  to  6,000  or  even  8,000  brake  horse- 
power per  ship  with  twin  scivws  (500  brake  horse-power 
per  cylinder)  can  be  looked  for  in  the  very  near  future,  and 
gradual  increases  will  take  place  successfully  by  short  steps 
consolidating  each  advance  before  proceeding  to  the  attain- 
ment of  higher  outputs.  With  increasing  size  of  cylinder 
altered  methods  of  construction  will  be  called  for. 

It  is  pleasing  to  reflect  that  in  Britain  there  are  under 
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exhaust  and  scavenging  iK>rts  have  to  be  a<<()mmo(iate(l 
in  the  cylinder.  Mr.  Uichardson,  who  is  an  advocate  of 
the  four-cycle  engine,  urges  that  computation  of  the  high 
stresses  with  the  two-cycle  <yl;nder  in  the  way  of  the 
.scavenging  air-inlet  and  main  exhaust  ports  is  extremelv 
difficult.  'JTicse  are  bound  tf>  bo  very  considerable  in  view 
of  the  high  velocity  of  the  exhaust  gases  and  the  conse- 
quent high  rate?  of  heat  transmission  from  these  ga.ses  to 
the  walls,  and  are  further  intensified  by  the  cooling  and 
distorting  efFert  of  the  entering  scavenging  air  with  the 
normal  two-<-ycle  design. 

For  the  better  utilisation  of  materials  than  is  achieved 
with  the  four-cycle  engine,  the  two-<ycle  single-acting,  the 
foiir-<ycIe  double-acting,  the  o|)[)0.s('d  pistons  construction, 
the  two-<ycIe  double-acting  principles,  or  the  c/)mbined  effe<  t 
of  oil  and  steam,  as  with  the  "  Still  "  engine,  are  put 
forward.  In  these  circumstances,  short  cuts  to  achieve 
reduction  in  space,  weight  and  cost  are  not  advisable. 
Increased  exi)erier,ce,  better  materials,  more  efficient 
utilisation  of  such  mas^s  as  are  require<l  to  cope  with 
the  pressure  of  the  cycle,  together  with  standardisation, 
will  in  due  course  efFe<t  a  reduction  in  these  disabilities. 

The  c{)mparative  high  cost  of  the  Diesel  engine  i.s,  of 
course,  miniriilHed  by  the  greater  ciirgo-carrying  cajtacity 
possible  by  the  ado|)ti/>M  of  oil  engines,  or,  alternati velv,  by 
the  fact  that  a  smaller  I)ics*>l-engined  ship  s«Tves  to  give 
equal  earning  capacity.  The  economy  of  the  oil  engine 
is  such  that  extra  first  cost  is  sj.eedily  balanced  bv  the 
incrfas*'d  profits  obtainable. 

That  reliability  can  be  obtained  with  the  Die.sel  engine 
will  not  be  gainsaid.    The  position  of  this  new  prime-mover 


construction  a  larger  variety  of  types  of  marine  oil  engines 
than  in  any  other  country,  indi<'ating  an  enterprising  and 
progressive  policy  of  determined  trial.  The  longed  for 
internal-conxl)ustion  turl)ine  does  not  yet  appear  on  the 
horizon.  The  relative  inefficiency  of  liigh-pre.ssure  turho- 
compressors,  the  lo.sses  consequent  upon  the  transference 
of  the  working  medium  from  the  compressor  to  the  turbine, 
and  the  difficultios  experienc(>d  witli  available  materials 
when  subje<-ted  continuously  to  the  high  temperatures 
necessary  for  (economy,  have  so  far  been  insuperable  barriers 
to  development. 


THE  "PARAGON"  CYCLE  FOR 
INTERNAL  COMBUSTION  ENGINES. 

Reference  has  already  been  made  to  the  "  Paragon  "  cycle 
invented  by  C'apt.  W.  J*.  Durtnall.  This  cycle  has  been 
designed  to  miv^t  the  difficultit«i  in  gas  and  oil  engine 
practice  of  high  pressure  and  teinperature  of  exhaust  gases. 
It  places  the  inlet  and  exiiaust  valves  in  siu'h  n  way 
that  the  travel  of  the  piston  during  expansion  of  the  charge 
is  twi<-e  as  long  as  its  trav  el  during  ('ornpression.  It  is  put 
into  practice  without  in  any  way  afi'eoting  the  regulaiity 
of  the  me(ihanical  strokes  of  the?  j)iston,  which  is  alway.s  of 
the  same  length.  The  principle  is  ai)plic,able  to  both  two- 
.stroke-«ycl(>  an<l  four-stroke-cycle  Diesel,  as  well  as  all  kinds 
of  gas  engines. 

Fig.  1  shows  a  .se*-tion  of  a  Die.sel  pattern  engine  of  the 
two-fitroke-<-y<-lo  type  using  the  "Paragon  "  cycle.  Besides 
the  fiU'l  valve  there  is  a  valve  to  admit  air  for  scavenging, 
both  in  the  cylinder  cover  and  the  exhaust  valve  is  a  sleeve 
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covering  a  ring  of  ports  around  the  middle  of  the  cylinder, 
and  operated  by  a  rod  from  the  crankshaft.  The  cycle  is 
as  follows :  — 

Starting  with  the  piston  at  the  top  of  the  compression 
stroke,  and  the  crank  on  the  inner  dead  centre,  as  shown, 
the  air  in  the  compression  space  is  at  a  pressure  of  about 
500  lb.  per  sq.  in.,  ami  a  tcMUperature  of  .about  1,000  deg.  F. 
As  the  crank  passes  the  centre,  the  fuel  oil  is  sprayed  into 
the  compression  space  and  immediately  lignites,  continuing 
to  burn  and  to  maintain  the  pn^ssure  over  a  portion  of  the 


Fig,  1. — Section  tlirough  Engine. 
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working  stroke,  as  in  the  ordinary  Diesel  type.  After  the 
fuel  is  cut  off,  the  gases  expand  until  the  piston  reaches  the 
end  of  its  stroke,  the  exhaust  ports  heing  closed  hy  the 
sleeve;  at  the  end  of  the  stroke  the  gases  are  almost  at 
atmospheric  pressure  and  a  comparatively  low  temperature, 
and  the  exhaust  valve  now  being  opened,  they  escape  almost 
noiselessly.  The  air  (scavenging  valve  is  now  opcTied,  and  a 
rush  of  air  through  the  cylinder  and  out  of  the  exhaust  ports 
sweeps  away  tlu*  products  of  combustion,  until  the  piston 
on  tlio  return  stroke  covers  the  exhaust  ports  and  begins  to 
compre.ss  the  <-harge  of  pure  air  trapped  in  the  cylinder. 
The  rise  of  pressure  closes  the  air  admission  valve,  and  i.i 
the  end  of  the  inward  stroke  the  cycle  is  repeated. 

Tt  will  ho  .seen  that  the  expansion  .stroke  is  twice  as  long 
as  tho  comprassion  part  of  the  stroke.  The  indicator 
diagram  ohtained  is  shown  in  Fig.  2,  the  .stroke  being 
represented  by  tho  length  EC  Tii  an  ordinary  Diesel  engine 
with  this  length  of  stroke,  the  <'onipression  spa^'e  would 
corrospoiul  to  ETI,  but  in  the  "Paragon"  engine  the 
compression  .spac^e  is  reduced  to  EO,  and  <'ompression  does 
not  begin  until  the  ])iston  arrives  at  the  point  D.    At  A 


compression  is  complete,  from  A  to  B  the  fuel  is  burning, 
and  from  B  to  C  exipansion  takes  place,  release  occurring 
at  C.  The  shaded  .area  represents  the  work  of  com- 
pres-sion,  the  remainder  of  tlie  diagram  being  a  measure  of 
the  useful  work  done  on  the  piston. 

■•'ig.  3  shows  the  diagram  of  a  "  Paragon"  engine  work- 
ing oil  the  four-stroke-cycle.  In  this  case  compressed  air  is 
not  used  for  .sc^avenging.  On  the  suction  stroke,  from  A 
to  B,  air  is  drawn  into  the  cylinder;  at  B  the  induction 
valve  is  closed,  and  the  pressure  in  the  cylinder  falls  below 
atmospheric  pressure,  as  shown  by  the  line  falling  from 
to  T),  the  oflFeet  of  the  difference  of  pressures  on  the  front 
and  hack  of  the  piston  being  to  check  the  motion  of  the 
piston  and  the  .parts  attached  to  it,  and  on  the  return  stroke 
to  'aocelerate  these  parts,  thus  cushioning  the  stroke  as  in 
a  steam  engine,  without  appreciable  lo.ss  of  energy.  At  B 
on  the  return  stroke  compression  commences,  and  at  E  it 
is  <'omplete ;  the  fuel  is  then  sprayed  in,  and  burns  during 
the  working  stroke  up  to  the  point  F,  after  which  expan.sion 
proceeds  to  the  end  of  the  .stroke  at  C.  The  exhaust  valve 
is  opened  as  the  crank  passes  the  centre,  and  on  the  return 
stroke  the  piston  sweeps  out  the  liurrit  gases,  the  cycle  being 
then  repeated.  Evidently  the  same  effect  is  obtained  as 
in  the  case  of  the  two-stroke-cycle  engine. 

Owing  to  the  rcnluced  wall  surface  of  the  compression 
space,  it  is  <'la.imed  that  less  heat  is  lost  to  .the  ja<^>ket,  and 
the  longer  expansion  permits  a  larger  proportion  of  the 
energy  to  be  abstracted  from  the  gases,  so  that  an  increased 
thermal  efficiency  is  obtained.  The  engine  can  also  be 
worked  on  the  "Beau  de  Rochas  "  or  "Otto"  cycle,  in 
which  the  compression  pre.'ssure  is  only  about  80  lb.,  the 
engine  being  run  with  gas,  with  very  great  fuel  economy, 
and  real  silent  operation.  The  invention  has  been  patented 
in  most  countries;  patents  have  been  granted  quite  recently 
in  Germany. 


THERMO-ELECTRIC  SHIP  PROPULSION. 

In  view  of  the  developments  which  have  been  taking 
place  in  America  and  in  Sweden  and  the  practical  con- 
sideration now  being  given  to  the  matter  in  Great  Britain 
there  is  every  probability  that  the  thermo-electric  system 
of  ship  propulsion  is  likely  shortly  to  come  into  its  own. 
The  inventor  of  this  system,  which  is  known  as  the 
"  Paragon"  system  of  ship  propulsion.  Captain  William  P. 
Durtnall,  M.I.Loco.E.,  M.I.Mar.E.,  lectured  on  this  topic 
before  a  recent  meeting  of  the  Keighley  Association  of 
Engineers,  and  we  have  ibeen  able  to  supplement  the 
information  submitt-ed  on  that  occasion  by  la  lengthy 
interview  with  Captain  Durtnall  at  his  London  office. 
Although  for  the  purpose  of  this  article  the  system  is  con- 
sidered in  relation  to  ship  propulsion,  it  is  applicable  to 
locomotives  and  road  vehicles.  The  first  locomotive  using 
this  system  is  now  under  construction  in  the  works  of 
Messrs.  Hawthorn,  Leslie  and  Co.,  Ltd.,  to  whose  thermo- 
electrioal  traction  department  Captain  Durtnall  acts  as 
consulting  engineer. 

The  system  was  publicly  introduced  by  Capt.  Durtnall  at 
the  Franco-British  Exhibition  in  London  in  1908.  During 
recent  years  a  great  deal  of  instructive  experimental  work 
has  been  done  not  only  in  Great  Britain  but  abroad  and 
with  both  steam  and  internal-combustion  prime-movers, 
particularly  in  America  and  Sweden.  Some  of  the  largest 
and  most  powerful  warships  and  some  of  the  most  efficient 
cargo-carrying  vessels  are  now  at  work  or  are  building 
which  are  fitted  with  this  method  of  propulsion.  The 
inventor  urges  that  many  of  the  heaviest  duties  of  the 
world's  industrial  activities  are  carried  out  commercially 
and  efficiently  by  the  use  of  electrical  power,  so  why  not 
the  duty  of  the  propulsion  of  .shipis?  In  no  industry  othor 
than  the  mercantile  marine — with  perhaps  the  exception 
of  the  railway  industry — is  there  such  a  small  return  from 
the  heat  energy  of  the  fuel  burnt.  Roughly,  for  every 
loo  shovels  of  coal  put  on  the  boiler  bars  only  about  six 
are  actually  doing  work  in  the  propulsion  of  the  ship,  the 
intermediary  losses  being  as  much  as  94  per  cent.,  brought 
about  by  the  use  of  steam  machinery,  with  its  boilers, 
steam  pipes,  engines,  condensers,  thrust  block  and  pro- 
peller los.ses.  The  Lusitania  when  at  full  speed  had  to 
expend  no  less  than  08,800  horse  power  by  means  of  her 
steam  turbines  on  the  propeller  shafts  to  obtain  a  speed 
of  about  2.5^  to  26  knots,  for  which  there  was  required  a 
thrust  or  effective  horse  power  of  only  33,000.  The  propul- 
sive efficiency,  as  compared  with  the  brake  horse  power, 
was  only  48  per  cent.  Indeed,  the  thermal  dynamic  pro- 
pulsive efficiency,  as  compared  with  the  heat  energy  in  the 
fuel  consumed,  was  probably  not  more  than  4  per  cent. 

The  employment  of  electricity  for  the  commercial  pro- 
pulsion of  large  .ships  had  to  await  the  period  when  cur- 
rent could  be  generated  cheaply  aboard.  This  period 
probably  started    about    twenty    years    ago,    when  the 
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development,  design  and  construction  of  high-speed 
turbines  and  internal  combustion  engines  began  to  take 
serious  form  in  large  output  capacity.  As  matters  developed 
it  became  evident  that  transmission  of  the  power  could 
best  be  obtained  by  polyphase  alternating  current 
machinery,  with  which  there  is  no  limit  to  the  power  that 
can  be  easily  handled,  and  this  type  is  being  used  on  all 
powerful  thermo-electric  ships  to-day.  Results  and  develop- 
ments were  worked  by  Captain  Durtnall  into  a  system 
for  use  with  high-speed  prime-movers  on  self-contained 
vehicles,  which  cover  ships.  locomotives  and  road  vehicles. 
Patents  were  applied  for  in  twenty-four  countries  in  190-5, 
in  which  nineteen  were  granted,  recognising  same  as  the 
basic  patents  for  the  thermo-electric  self-contained  propul- 
sion system.  For  this  system  Captain  Durtnall  has  been 
awarded  two  Gold  Medals,  one  in  1908  from  the  Institution 
of  Marine  Engineers,  and  the  other  from  the  Society  of 
Engineers  in  London  in  1912.  The  system  embodies  the  use 
of  polyphase  alternating  current  power  transmission,  and 
by  its  use  the  high-speed  steam  turbine  can  be  put  to 
service  at  sea  and  the  economies  which  were  evident  in 
shore  installations  are  to  be  obtained  on  sea-going  vessels. 

The  system  also  brings  into  use  the  very  efficient  light 
weight,  high  speed,  non-reversing  internal  combustion 
engine.  These  prime-movers  can  be  always 
run  in  one  direction  independently  of  the 
speed  or  direction  of  the  vessel,  and  the 
.system  brings  into  play  for  the  first  time 
in  marine  engineering  history  the  means 
by  which  several  engine,?  can  be  coupled 
together,  concentrating  their  joint  energy 
into  one  propeller  shaft.  "When  travelling 
at  a  lower  speed  the  ]X)wer  can  be 
generated  by  rneans  of  one  out  of  three 
prime-movers,  and  this  one  still  running 
at  full  load  with  the  other  two  shut  down, 
and  at  the  full  power  revolution  speed  witli 
all  its  con.sof|uent  fuel  economy,  compares 
well  with  the  wa.steful  svstem  bv  whi<-h  all 
the  prime-mover.s  have  to  be  slowed  down, 
putting  their  consumption  un  very  ctm- 
sitlerably  when  the  ve,ssel  has  to  travel  at 
half  specif] .  It  pro\'ides  the  ideal  control 
from  the  bridge  of  engine-room,  and  brings 
into  play  a  feature  of  increasing  the  safety 
of  vessels  at  sea,  by  the  fac't  that  a  "  full- 
power  "  reverse  is  immediately  at  the  dis- 
posal of  the  captain  by  pressing  a  button, 
or  turning  the  handle  of  tho  master-c-on- 
trollcr  on  the  bridge.  The  system  alsf)  pie- 
sents  the  acme  of  simplicity  in  the  layout 
of  tlie  plant,  which  <an  be  placed  in  almost 
any  part  of  the  ship,  and  not  nec-essarily 
in  lino  with  the  propeller  shafts.  The  very 
much  higher  thermal  efficiency  of  modern 
high  speed  su|)erheated  steam  turbines  can 
be  utilised  by  these  methods,  and  ships 
which  have  been  fitted  with  this  sy.stem  in 
Sweden  have  shown  a  saving  of  42  per  cent, 
in  coal,  whil.st  the  big  battleships  in  the 
Vn\u  A  Htate^s  Navy  have  shown  a  saving 
with  the  sister  ships  of  3f)  per  cent.  an<l 
mf)re. 

The  main  propeller  driving  mot^jrs  can  bo 
aft,  bringing  into  play  a  short  and  efficient 
propeller  shaft,  not  so  liable  to  complete  breakdown  at 
.sea  in  rough  weather.  A  reduction  of  the  vibration  which 
ih  ff-^t  in  nearly  all  vessels  at  sea  is  po.ssible,  and  also 
much  better  trim..  The  system  reduces  the  number 
and  space  occupied  by  the  boiler  plant;  it  requires  con- 
densers of  a  much  smaller  c:apacity  and  condensing  surface, 
thus  providing  a  great.-r  voliim.-  for  either  pasMMigers  or 
fargo;  and  it  brings  about  bettor  conditions  for  the  operat- 
ing staff,  with  less  trouble  and  labour.  There  is  a  great 
saving  in  weight  and  cost  of  plant,  a  saving  in  time  of 
installation,  or  dismantling,  and  it  increa.ses  the  travelling 
radius  per  given  bunker  capacity  to  a  great  extent,  bring- 
ing in  Its  train  the  cheaper  operation  of  ships  at  sea  and 
also  in  port,  making  a  quicker  turn-round  possible  and 
more  voyages  per  year,  with  the  same  staff  and  with 
mJuced  fuel  anrl  mpital  costs,  insurance,  etc 

Captain  DurtnafI  outlined  the  Paragon  internal  com- 
bu-ition  engine  operated  with  gas  made  from  liquid  fuel  at 
high  pressure.  With  these  engines  he  claimed  to  have 
cleared  away  the  complication  of  the  reversible  high-speed 
internal  w>mbustion  engines.  .Such  a  plant  would  be  ideal 
for  naval  vessels  or  for  a  30-knot  liner  with  a  less  displace- 
ment and  draught  than  with  either  geared  turbines  or 
Uiescl-f-ngined  vessels. 


Reference  was  made  to  the  activities  of  the  United  States 
Navy  in  regard  to  electric  propulsion.  They  were,  he  said, 
aiming  to  produce  a  36-knot  cruiser,  having  189,<XK}  turbine 
horse  power.  The  battle-cruisers  lianfjcr  and  Ciin.sfrllaiion 
will  each  have  an  equipment  of  four  turbine-alternators, 
each  of  49,750  horse  power,  with  steam  pressure  of  2G.5  lbs. 
per  sq.  in.,  50  deg.  Fah.  superheat,  and  28^  in.  vacuum, 
being  equal  to  40,000  k.v.a.  of  electrical  energy,  at  5,000 
volts  pressure,  and  at  51  to  53  cycles  per  second,  while 
each  vessel  will  have  four  shafts  driving  eight  wound  rotor 
induction  motors — two  on  each  propeller  shaft — which  are 
rated  at  22,500  shaft  horse  power. 


STERILISATION  OF  WATER  BY 
CHLORINE  GAS. 

The  aim  of  all  water  purification  for  drinking  purposes 
is  to  produce  a  clear,  tasteless  w"ater,  fre«  from  harmful 
bacteria.  The  very  best  methods  of  filtration  can  only 
bring  about  a  reduction  of  98  per  cent,  of  the  total  num- 
ber of  bacteria  present  in  the  water.  In  order  to  remot  e 
tho  remaining  2  per  cent,  of  bacteria,  and  thus  render  tlie 
water  perfectly  safe,  a  process  of  sterilisation  must  be  car- 
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I  ied  out.  This  proc<\ss  also  acts  as  a  safeguard  in  case  cf 
a  l)reakd<)wn  of  a  sand-filter. 

Many  methodtj  have  been  devised  to  carry  out  the  com- 
[)lete  sterilisation  of  water,  and  they  can  be  divided  into 
physical  and  chemical  methods.  Tlio  latter  are  cheap  <and 
comparatively  easy  to  manipulate.  They  were  employjd 
by  the  Briti.sh  Army  in  Franco  and  elsewhere  during  tho 
war,  chiefly  in  portaible  plants  on  motor  lorries,  and  during 
the  war  thero  was  no  watc-r-borne  disease  in  such  territory. 
The  methods  are  well  adajjted  for  use  in  tiie  Far  East,  as 
they  are  <'qually  aijjjlicable  for  land  or  water-borne  plants 
or  for  large  stationary  installations.  The  following 
parti<Milars  of  the  jjroccsses  involved  are  therefore  taken 
from  a  [japer  on  the  ^u'bject  rer-ently  rc^ad  before  the  Insti- 
tutiou  of  Me<-hiiTii<-al  Enigineors  liy  Cai)tain  J.  Stanley 
Arthur,  O.H.E.,  M.Sc. 

f ihloiiiie,  either  as  the  free  element  or  co)iibine<l,  as  in 
bleaching  powtler,  is  the  chemical  which  is  most  largely 
used.  Chlorine,  in  the  gaseous  condition,  although  used  in 
.\mori<ra  to  a  small  <ixtei)t  for  sonu?  time,  has  only  como 
into  general  use  during  the  last  few  years.  The  amount  of 
chlorine,  oitJier  as  a  gas  or  fr<mi  bleaching  p(w(kM-,  r(H|uired 
t()  steriliso  water  is  quite  small.  For  a  sodimented  and 
filtered  water  less  than  half  a  part  (xf  olilorine  jier  million 
parts  of  water  is  sufficient  for  complete  sterilisation,  and 
for  a  crud'>  water  only  three  to  four  parts  per  million  aro 
required,  provided  that  this  chemical  is  allowed  to  remain 
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ill  oontnct  with  tlio  watiu'  under  treatment  for  not  less 
than  twonty  niinnt(>s. 

The  first  advance  was  the  production  Oif  a  type  of  water 
purification  plant  which  sterilised  water  by  a  continuous 
])rocess  at  the  rate  <>f  125  gallons  per  hour,  using  ])leaeli- 
ing  powder  as  the  sterilising  chenii<'al.  A  larger  plant  was 
then  devised  in  whi<'li  the  excess  of  chlorine  that  was  left 
in  the  water  afte-  sterilisation  was  coniplet<'d,  was  removed 
by  means  of  a  solution  of  .sodium  })isii!pliite.  Defects  in  this 
type  were  overcome  by  the  introduction  of  the  use  of 
oiilorine  gas,  and  a  new  tjqie  of  water  purification  plant 
was  devised  which  has  l)een  adopted  with  minor  altwations 
to  meet  special  comlitions,  as  the  standard  of  the  British 
Army. 

In  191 2  a  ])atent  was  granted  to  Major  Darnell,  of  the 
American  Army,  for  an  apparatus  for  the  administration 
of  chlorine  gas  to  water  for  the  ])iirpose  of  sterilising  it. 
But  the  chlorinating  apjwiratus  which  has  proved  commer- 
cially sucwssfnl  is  that  made  by  Messrs.  Wallace  and 
Ticu'nan,  of  New  York,  who,  working  upon  the  lines  of  the 
Darnell  apparatus,  have  produced  two  types  of  chlorinators 
which  hav<'  jiroved  very  suecessful  in  o|)eration. 

The  two  types  of  apparatus  nianufactiir(Hl  iiy  Wallace  and 
Tiernan  are  the  sam(>  in  princi])le,  but  differ  in  that,  in  the 
direct-feed  tyjie,  chlorine^  gas  is  addod  dire<tly  to  the  water 
under  treatment,  while  in  the  solntion-f ecxi  tyi)e  the  gas 
is  first  dissolved  in  water  and  this  solution  adckHl.  Both 
types  have  as  an  ohjeet  the  deliivory  of  a  <-ontinnons  supply 
of  chlorine  to  water  at  a  known  indicated  uniform  rate, 
which  is  independ(>nt  of  any  changes  of  pr«s.sur(i  of  the 
chlorine  in  the  <'ontaining  cylinder.  The  first  instrument 
—a  direct-feed  type — 'Was  brought  to  Englandi  in  August, 
1916,  and'  placed  at  the  dis]M>sal  of  the  War  Office  by 
Messrs.  United  Wat(U-  Softeners,  Titd.  Diii-ing  the  tests 
Jnade  it  was  suggested  that  the  use  of  sulphur  dioxide  gas 
to  remove  the  excess  of  chlorine  left  in  the  water  aft^r 
completion  oif  sterili.sation  would'  render  the  process  more 
efficient  in  that  the  purified  water  would  be  free  from  the 
.slight  taste  imparted  to  it  by  chlorine,  and  would  render 
the  removal  of  this  taste  much  easier  than  would  the  use 
of  a  solution  of  sodium  bisuluhite.  This  method  has  been 
adopted  as  stand^ard  for  all  t\-pes  of  water  purification 
plants  in  the  Army,  except  very  small  ones  which  are  too 
small  to  allow  of  this  ]irocess  to  be  economically  used. 

The  Wallace  and  Tiernan  chlorinator  is  actually  a  reduc- 
ing valve  and  meter  combined,  and  consists  of  three  main 
portions :  — 

(1)  The  compensator,  in  which  alterations  of  pressure 

in  the  cylinder  are  compensated. 

(2)  The  metering  or  flow-measviring  apparatus  combined 

in  the  orifice,  scale  and  manometer. 
(3  The   check-valve — or  back-pressure  valve — and  dif- 
fusor. 

By  means  of  the  apparatus  the  chlorine  enters  the  com- 
pensator at  any  pressure,  and.  after  passing  through  it  to 
the  orifice,  it  is  metered  and  leaves  the  apparatus  at  a 
constant  pressure,  and  is  forced  into  the  water  through  the 
diffusor,  which  breaks  up  the  gas  into  very  small  bubbles. 
The  amount  of  chlorine  passing  through  the  apparatus  is 
regulated  by  means  of  the  control-valve,  and  when  once 
set  will  continue  to  deliver  ehlorine  at  the  set  rate  until 
the  cylinder  is  empty.  For  a  temporary  stoppage,  it  is 
only  necessary  to  close  the  auxiliary  tank-valve,  and  on  re- 
starting to  open  this  valve.  The  apparatus  can  be  emptied 
of  chlorine  by  means  of  the  blow-off  valve. 

It  is  necessary  that  moisture  should  be  kept  fiom  getting 
inside  the  apparatus,  as  although  dry  chlorine  has  no  effect, 
moist  chlorine  will  rapidly  corrode  the  metal  parts  of  the 
apparatus.  It  is  also  necessaj'y  to  keep  the  cylinder  of 
chlorine  at  about  the  same  temperature  as  the  chlorinator 
as,  at  low  temperatures,  chlorine  under  pressure  very  easily 
liquefies,  and  if  the  instrument  is  colder  than  the  cylinder 
liquid  chlorine  will  collect  in  it  and  render  the  flow  of 
chlorine  unsteady. 

The  solution-feed  type  of  apparatus  differs  from  the 
direct-feed  type  in  that  the  chlorine,  after  it  passes  from 
the  compen.sator,  passes  to  a  bubble  meter  in  which  the 
bufljfoles  of  ehlorine  are  seen  and  counted  and  are  dissolved 
in  "water.  The  rate  of  flow  of  the  chlorine  is  deter- 
mined by  the  rate  of  the  bublhles  'and  regulated  by  means 
of  the  control-valve  on  the  compensator.  After  the 
ibull)ible«  of  <'hlorino  have  dissolved  in  the  water  that  is 
led  to  the  bubble  meter  and  which  is  under  constant 
agitation,  it  is  injected  into  the  water  that  has  to  be 
sterilised.  This  type  of  instrument  has  the  advantage 
over  the  direct-feed  type  in  that  the  actual  chlorine  that  is 
being  used  is  seen,  and  that  it  can  be  used  to  deliver  smaller 
amounts  of  chloiine.  It  is,  however,  slightly  more  compli- 
cated, and  requires  more  care  in  fitting  up,  but  it  is,  if 
anything,  more  accurate  than  the  direct  feed. 


The  process  of  purification  may  be  divided  into  five  main 
operations :  — 

(1)  Coagulation    of    su.s'jjended    matter    by    means  of 

aluminiunii  sulphate  solution,  or,  if  necessary, 
with  this  chemi<'al  and  an  alkali. 

(2)  Sedimentation  of  the  water  as  treated. 

(3)  Filtration  of  the  water  after  coagulation  and  .sedi- 

mentation. 

(4)  Sterili.sation,  using  clilori n(>  gas. 

(5)  Dec'hlorinatioii,  using  sulphur  dioxide  gas. 

Tinder  some  circumstances  it  may  not  be  necessai'y  to 
chemically  treat  or  sediment  the  water  before  filtration,  but 
whenever  the  crude  water  contains  a  large  amount  of  fine 
material  in  suspension,  or  is  coloured  by  iron  or  clays,  a 
|)reliminary  chemical  treatment  is  essential. 

Coagulation  and  sedimentation  are  carried  out  by  the 
motor  p(U'table  plants  in  canvas  <lams,  but  in  other  plants 
pre-treatment  tanks  for  part  of  the?  plants.  If  it  is  neces- 
sary to  pre-treat  the  water,  the  i-equired  amount  of 
aluminium  sulj)hate,  or  alum,  together  with  lime  or  soda  if 
the  \vat(<r  is  very  soft,  is  added  to  the  water  and  well  mixed. 
After  standing  for  some  time  the  water  cl<!ars,  and  the  sus- 
])end('d  matt<'r  falls  to  the  bottom^  with  the  aluminium 
hydroxide  which  has  becm  formed  by  the  hy<lrolysis  of  the 
aluminium  .sulphate.  The  cleared  water  is  then  led  to  the 
filters  in  such  a  way  that  th(!  sediment  in  the  pre-treatment 
tanks  riMuains  undisturbed. 

Filtration  always  takes  place;  through  the  sand  from  the 
top  downwards.  The  object  of  the  mechanical  stirring 
arrangement  em])loycd  and  the  arrangement  for  sending 
the  water  up  through  the  sand  is  to  enable  this  to  be  back- 
flushed  or  cleansed  after  it  has  been  in  use  for  some  time, 
thus  removing  the  matter  which  has  been  filtered  out  on 
the  top  of  the  sand,  and  which  gradually  causes  the  filtra- 
tion pressure  to  increase. 

In  the  Ransome  filter,  recently  described  in  these  pages, 
usetl  on  some  large  and  stationary  plants,  a  modification 
of  the  ordinary  filter  is  used,  a  mechanical  stirring  arrange- 
ment being  unne<es.sary,  as  the  surface  of  the  sand  is  wn- 
stantly  shifting  and  being  replaced  bj-  .sand  which  has  been 
automatically  washed. 

After  filtration  the  water  is  sterilised,  and  com.plete 
sterilisatioji  takes  place  after  the  water  has  been  in  con- 
tact with  chlorine  for  not  less  than  twenty  minutes.  The 
water,  although  filtered  and  free  from  bacteria,  contains 
some  chlorine,  and  as  n  consequence  has  a  slight  taste. 
This  taste  can  be  completely  removed  by  the  addition  of 
sulphur  dioxide,  the  chlorine  reacting  with  this  gas  to  pro- 
duce hydrochloric  and  sulphuric  acids,  or  chlorides  and 
sulphates,  which,  at  the  very  great  dilution  at  which  they 
are  present,  cannot  be  detected  by  taste. 

For  very  small  plants,  and  those  which  are  not  in  fre- 
quent use,  the  initial  cost  of  a  chlorine-sulphur  dioxide 
installation  is  comparatively  high,  and  for  this  reason' 
chlorine  will  never  replace  entirely  chloride  of  lime  as  a 
sterilising  chemical  for  water.  Chloride  of  lime,  however, 
has  one  very  serious  disadvantage  in  that  it  is  very  easily 
decomposed  by  even  a  moderate  temperature.  As  a  result 
of  experiments  undertaken  with  the  object  of  producing  a 
sterilising  chemical  which  was  not  easily  decomposed  by 
heat  a  new  substance  has  been  introduced.  This  chemical 
is  known  as  bromine  bleaching  powder,  and  is  very  similar 
in  properties  to  chlorine  bleaching  powder,  except  that  it 
is  not  decomposed  at  temperatures  as  high  as  100  deg.  C. 
Bromine  bleaching  powder  imparts  a  less  objectionable  taste 
to  water  than  ordinary  bleaching  powder,  and  is  quite  an 
efficient  sterilising  chemical. 

From  this  .survey  it  is  evident  that  a  supply  of  sterilised 
water  can  be  maintained  under  almost  any  possible  con- 
ditions by  the  u.se  of  one  or  other  of  the  various  types  of 
water  purification  plants  mentioned.  The  diagrams  accom- 
Ijanying  this  article  show  new  portable  plants  ordered  for 
the  East,  which  are  specially  light  and  compact. 


The  Dutch  Government  has  plaeed  an  order  with  the 
Norddeut.sche  See  Kahelwerke  for  from  1,500  to  2,000  sea 
miles  of  cable,  destined  to  establish  telegraphic  oomjnuni- 
eation  among  the  islands  of  the  Dutch  East  Indies.  The 
gutta-peix'ha  used  in  the  manufacture  of  the  cables  oomes 
principally  from  the  Duteh  colonies.  The  two  cable  shi])s 
formerly  used  by  (iermany  have,  by  the  terms  of  the  Peace 
Treaty,  been  delivered  to  the  Allies.'  One  is  in  the 
pos.session  of  England  and  the  other  of  Italy.  They  will  be 
definitely  disposed  of  at  the  Ijiternational  Communications 
Conference  at  present  being  lield  at  Washiiigton.  In  the 
circumstances  the  cables  will  be  laid  by  a  large  German 
freight  hoat,  converted  for  the  purpose  into  a  cable  ship, 
and  which  will  proceed  to  the  Dutch  East  Indies  at  the 
beginning  of  next  year. 
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DEVELOPMENTS  AND  PROSPECTS 
IN  THE  ABACA  INDUSTRY. 

The  abaca  or  Manila  hemp  industry  is  virtually  a 
monopolv  of  the  Philippines.  The  number  of  plants  of  this 
island  group  which  yield  fibre  for  the  various  purposes  of 
the  natives  is  large,  but  only  two— abaca  and  maguey— are 
at  present  of  notable  commercial  importance  for  rope  and 
bag  manufacture,  and  of  these  abaca  easily  takes  the  first 
place.  The  abaca  plant,  Musa  fextilis,  is  closely  related  to 
the  banana,  and  has  therefore  no  afiinity  with  true  hemp 
(Cannabis  sativa).  As  many  as  fourteen  varieties  are 
under  cultivation  in  the  islands — principally  in  the  central 
and  southern  parts,  and  with  most  success  in  south-eastern 
Luzon,  Samar,  and  Leyte.  Suitable  varieties  may  be  grown 
up  to  3,000  feet.  With  favourable  conditions  of  climate 
and  exposure  it  does  best  on  alluvial  plains  subject  to  the 
overflow  of  rivers,  and  the  moist  loams  formed  by  the  dis- 
integration of  volcanic  rock.  Relatively  high  humidity 
is  desirable,  and  shelter  from  heavy  winds.  Its  culture 
consists  of  cleaning  the  ground  and  keeping  it  loose  and 
free  from  weeds,  and  the  provision  of  suitable  shade.  The 
first  stalks  are  ready  for  harvesting  from  twenty  months 
to  three  vears  after  planting.  The  fibre  is  yielded  from 
the  outer" part  of  the  leaf-sheaths  which  envelop  the  stem, 
and  the  process  of  extraction  by  hand  consi.sts,  firstly,  in 
the  removal  of  the  strips  of  fibrous  material  from  the  leaf- 
sheath,  and  secondly,  in  the  separation  of  the  fibres  by 
pulling  the  ribbons  "under  a  knife,  the  quality  depending 
upon  the  form  and  condition  of  the  knife-blade  and  the 
pressure  exerted.  Between  1900  and  1014  the  industry  was 
in  an  unsatisfactory  condition,  but  an  Act  passed  in  1914 
has  done  much  to  remedy  abuses  by  establishing  standard 
grades  for  the  chief  commercial  fibres  and  providing  over 
100  grading  establishments. 

The  exports  of  abaca  have  risen  from  70,000  long  tons  in 
1899  to  nearly  170,000  in  1917  (175,000  in  1912),  and  the 
value  in  a  still  higher  ratio,  though  owing  to  the  develop- 
ment of  the  copra  and  sugar  industries  the  proportion  to 
total  exports  has  fallen  from  about  two-thirds  to  one-half. 
The  bulk  of  the  trade  is  with  the  United  States,  England. 
.Japan,  France,  and  Switzerland.  The  future  of  the 
maguey  industry  (used  almost  entirely  for  binder  twine) 
also  promises  well.  The  export,  begun  in  1904,  reached  a 
total  of  over  Lt.OOO  tons  in  1916. 

ABACA  WASTE  FOR  PAPER  MAKING- 
Proposals  have  been  made  for  (ic\t'loi)ing  the  industry 
through  new  uses  of  abaca  and  other  fibres,  particularly 
for  paper-making,  for  which  the  employment  of  the  entire 
abaoa  plant  is  recommended.  It  will  be  interesting  to 
summarise  the  prospects  hold!  out  in  that  direction. 
Extensive  use  can  without  doubt  be  made  of  abaca  or 
Manila  hemp  waste  in  the  manufacture  of  certain  classes 
of  paper.  The  term  abaca  wasto  signifies  that  portion  of 
the  fibre  that  is  missed  or  thrown  aside  with  the  stalk  pulp 
at  the  time  of  and  in  the  process  of  stripping  the  fibre  or 
extracting  it  from  the  plant.  From  tliis  process  two  kinds 
of  waste  material  are  obtained,  both  of  which,  are  of  value 
in  paper  making.  ()n<!  of  these  is  called  fibrous  waste  and 
the  other  semi-fibrous  waste.  The  former  is  made  up  of 
the  broken,  tangled  or  lost,  but  clean,  fibres  mixed  with 
strips  or  bands  of  fibre  aggregate„s  from  which  the  cellular 
and  incrusting  matter  has  not  been  entirely  removed.  The 
fibre  contained  in  this  waste  has  all  the  qualites  of  the  fibre 
that  is  recovered  by  the  stripper  and  subsequently  (jmpioycd 
in  the  manufacture  of  cordagtv  It  is,  therefore,  identical 
with  the  fibre  contained  in  ro[)e  waste,  well  known  among 
the  manufacturers  of  paper.  There  is  this  difference,  how- 
ever, this  fibre  is  fresh,  and  has  not  suffered  the  deteriora- 
tion of  age.  Naturally  the  same  process  emi)loycd  in  the 
manufacture  of  paj)er  and  paper  pulp  from  waste  abaca 
(hemp)  rope  is  ajjplicable  to  their  manufactvirc  from  the 
fibrous  waste  that  results  from  the  stripping  or  extraction 
of  abaca  fibre.  The  semi-fil»rous  waste,  might  readily  bo 
manufactured  into  wrapping  j)aper  of  the  sort  in  which 
strength  and  cheapnr'ss  are  of  more  importance  than  colour, 
by  the  prf)cess  that  is  employed  in  working  up  jute,  that 
is,  by  the  use  of  lime,  cooking  under  pressure  and  partial 
bleaching. 

TREATMENT    OF    FIBROUS    ABACA  WASTE 

The  best  grades  (A  fil)roiis  al)aca  waste  yield  about  r><)  per 
rent,  of  strong-fibred  stock,  when  developed  by  sulphite 
digestions.  For  the  best  results  it  is  important  that  the 
waste  be  as  clean  and  free  from  extraneous  matter  as  it  is 
fmsible  to  make  it  by  me<hanical  cleaning.  It  has  been 
found  advantageous  to  moisten  the  material  either  by  a 
preliminary  steaming  or  by  the  usr^  of  cold  water,  s^r  that 
it  might  be  readily  compressed  into  smaller  bulk  than  in 
the  dry  stat*!  and  require  a  smaller  amount  of  the  digesting 
liquor  to  cover  it.  T'ontrary  to  the  practice  re(|iiirpd  in 
flense  wood,  the  gra^lnal  increase  in  temperature  is  not 
required  in  digesting  abaca  waste.    The  porfnis  nature  of 


the  material  makes  it  possible  to  heat  the  digester  to  the 
maximum  temperature  at  once,  and  so  save  considerable 
time  in  the  process  of  digestion. 

The  stock  obtained  from  the  fibrous  waste  of  abaca  by 
the  sulphite  process  is  more  easily  washed  than  that 
obtained  by  the  lime  or  soda  process.  When  first  taken 
from  the  washing  engines  its  colour  is  found  to  be  as  light 
as  the  partially  bleached  stock  obtained  from  this  material 
by  lime  or  soda.  This  fact  is  regarded  as  of  special  imjiort- 
ance  becaiise  of  the  saving  made  in  the  cost  of  bleaching 
and  because  of  the  susceptibility  to  chlorination  and  the 
consequent  impairment  of  the  resulting  pulp  in  the  pro- 
cess of  bleaching. 

It  is  believed  that  the  saving  in  freight  made  by  pulping 
the  waste  near  the  place  where  it  is  prodviced  would  amount 
to  fully  50  per  cent.  It  is  also  estimated  that  the  cost  of 
installation  and  operation  of  a  hydraulic  baling  press  would 
nearly  offset  the  cost  and  operation  of  a  pulp  mill  of  a 
capacity  of  10  tons  daily.  This  abaca  waste,  as  it  reached 
the  factory,  would  need  to  be  thoroughly  dusted,  and  either 
picked  over  by  hand  or  sorted  by  machinery,  as  is  done  with 
dirty  rags  and  waste  rope.  The  supply  of  this  material 
for  a  mill  in  the  Pliilippinos  would  bo  practically  limitless, 
and  there  is  leading  authoritj-  for  stating  that  al)aca  fibre 
is  the  strongest  fibre  known  to  paper  makers. 


MODERN   ENGINEERING  PRACTICE. 

ELEOTRICALLY-HARDENED  TAPS. 

Tests  of  taps  hardened  in  electric  and  gas  furnaces 
respectively  made  at  the  Frankford  (Pa.)  Arsenal,  U,S,A., 
show  that  superior  physical  qualities,  as  shown  by  longer 
l(i,fe„  lare  obtained  with  the  lolet-tricai  tijeatment.  The 
electric  furnace  was,  after  brief  instructions,  operated 
by  the  same  man  who  had  hardened  taps  in  the  gas  fur- 
nace for  several  years.  The  taps  were  used  for  tapping 
fuse  holes  in  steel  projectiles,  and  tests  were  made  on 
taps  from  four  different  brands  of  steel.  The  outer  case 
of  the  taps  should  be  the  hardest,  and  if  the  tap  is  held  to 
shape  in  hardening,  more  of  its  hard  surface  remains  for 
use.  This  would  probably  be  the  case  in  the  electric  fur- 
nace and  might  account  for  the  greatei'  life  before  the 
first  regrind.  Then,  again,  there  is  more  decarbonisation 
in  the  gas  furnace,  and  this  would  cause  the  surface  to 
be  composed  of  low-carbon  steel,  which  would  not  be  good 
for  cutting  purposes.  In  the  electric  furnace  the  work 
is  heated  in  a  neutral  atmosphere  and  emerges  virtually 
as  clean  after  hardening  as  before  it  was  placed  in  the 
furnace,  saving  considerable  time  and  money  for  finishing. 
The  electrical  treatment  given  the  dies  makes  use  of  a 
recording  thermocouple  which  indicates  by  a  "hump"  in 
the  temperature  curve  that  the  critical  point  in  the  heating 
of  the  metal  has  been  reached.  The  hump  corresponds  to 
a  pause  in  the  temperature  rise,  in  spite  of  the  fact  that 
heat  is  being  steadily  transferred  to  the  work.  It  is  said 
to  be  an  accurate  means  for  determining  the  exact  amount 
of  heating  that  should  be  applied  to  the  material  under 
treatment.  Statistics  of  the  tests  were  published  in  the 
Electrical  World,  from  which  these  particulars  are  taken, 

WARM-AIR    FURNACE  INVESTIOATION. 

This  investigation  is  in  progress  at  the  University  of 
Illinois.  It  has  for  its  object  the  determination  of  the 
efficiencies  and  capacities  of  warm-air  furnaces  and  a  study 
of  the  proper  conditions  of  installation  and  operation. 
Results  are  now  to  hand  of  tests  of  the  emissivity  of  heat 
from  various  surfaces,  and  these  allow  of  the  following 
significant  conclusions  which  should  bo  adopted  in  standard 
practice  : — 

(1)  The  use  of  thin  sheets  of  asbestos  paper  on  bright 
tin  heat  pipes  results  in  a  waste  of  heat.  The  use  should 
be  abandoned. 

(2)  Uncovered  bright  tin  pipes  are  more  efficient  carriers 
of  heated  air  than  asbestos  paper-covered  bright  tin  pipes. 
See  item  (4), 

(.3)  This  fact  is  true  regardless  of  the  degree  of  bright- 
ness of  the  tin  surface, 

(4)  No  small  number  of  applications  of  asbestos  paper 
will  suffice  as  an  insulator.  Several  thicknesses  are  neces- 
sarv  to  make  a  covering  equal  in  tliis  respect  to  tho  bare 
tin, 

(.5)  Tho  accumulation  of  duFtt  and  dirt  on  tho  pipes 
does  not  greatly  alter  the  amount  of  the  loss. 

(fi)  The  hent  loss  from  warm-air  furnace  pipes  covered 
with  one  layer  of  asbestos  paper  is  a  serious  item  in  the 
cost  of  heating,  amounting  to  more  than  5  jier  cent,  of 
the  coal  consumption,  depending  upon  tho  number  pnd 
size  of  the  pipes  used, 

(7)  Tho  fact  that  pipes  are  partly  protected  from  con- 
vection currents  of  air  by  joists  and  studding  docs  not 
greatly  affect  the  loss. 
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(8)  '  Unless  the  insulation  excels  th©  uncovered  bright 
tin  in  heat  insulation  properties  it  should  not  be  used. 

(9)  Such  materials  are  available,  and  the  teste  have 
shown  their  merits. 

IMPROVED    TYPC    OF  8WITOHGEAR. 

Modern  practice  in  embodying  safety  devices  in  H.T. 
and  E.  H.  T.  svvitchgear  was  well  illustrated  by  certain 
exhibits  at  the  Shipbuilding,  Engineering  and  Electrical 
Exhibition  just  held  at  Glasgow.  As  a  case  in  point 
mention  may  he  made  of  the  E.H.T.  truck-type  cubicle  up 
to  660  amperes,  11,000  of  Messrs.  Ferguson,  Pailin, 
Ltd.  The  truck  cannot  be  withdrawn  until  the  oil  switch 
is  "  oS,"  neither  can  the  truck  bo  replaced  with  the  oil 
switch  "  on."  When  the  truck  is  withdrawn,  shutters 
automatically  close  over  the  holes  through  which  the  plugs 
have  passed,  so  that  the  whole  of  the  live  metal  work  is 
protected.  As  the  carriage  is  wheeled  in,  the  shutters  are 
automatically  raised  to  allow  the  plug  insulators  to  pas.s. 
This  is  an  important  feature,  as  the  switchboard  can  be 
left  with  any  of  the  trucks  withdrawn  and  no  high-tcneion 
metal  exposed.  The  plug  contacts  are  self-aligning,  the 
plugs  being  circular  in  section  and  having  a  free  movement 
in  both  directions,  so  that  they  can  adjust  them-selves  to 
make  perfect  contact  in  the  sockets,  even  though  the 
carriage  may  be  slightly  out  of  alignment.  Practically 
no  movement  is  required,  as  the  runways  for  the  carriage 
are  part  of  the  side  frames  and  are  not  dependent  on  the 
station  floor,  which  may  be  imeven.  The  carriage  wheels 
are  fitted  with  roller  bearings  so  as  to  provide  ease  of 
movement.  The  oil  switch  has  a  heavy  breaking  capacity 
and  is  provided  with  separate  tanks  for  each  phase.  The 
switch  used  has  been  standardised  by  two  large  electric 
supply  authorities,  each  of  which  have  generating  plant 
exceeding  50,000  kw.  The  structure  may  be  erected  against 
the  wall  so  as  to  economise  in  space,  and  the  design  allows' 
of  easy  extension — any  number  of  panels  may  be  added 
from  time  to  time. 

HOW   TO    USE    A  HACK-SAW. 

A  deal  of  skill  is  required  in  the  use  of  a  hack-saw — 
that  is  if  saw  breakage  is  to  be  avoided.  In  the  first 
place  the  saw  requires  to  be  set  quite  firmly  in  its  frame, 
given  a  fair  amount  of  tension,  and  so  held  that  twisting 
is  prevented.  In  its  use  it  must  he  remembered  that  the 
teeth  are  given  a  certain  amount  of  rake  or  inclination 


in  order  to  cut  one  way  only,  that  is,  in  a  forward  direc- 
tion. Therefore  cutting  pressure  should  he  applied  only 
on  the  forward  stroke,  the  saw  being  eased  slightly  out  of 
the  cut  on  each  return  stroke.  As  a  rule,  says  Canadian 
Machinery,  a  hack-saw  frame  is  so  arranged  that  the  saw 
can  be  fixed  in  four  positions,  this  being  often  a  great 
convenience.  Always  use  the  full  length  of  the  blade  if 
it  is  at  all  possible,  the  general  inclination  among  workers 
being  to  devote  all  their  energies  to  the  middle  three  or 
four  inches;  honce  a  saw  is  often  scrapped  as  worn  out 
when  only  about  half  its  length  is  unfit  for  further  ser- 
vice, the  other  half  being  practically  as  good  as  over. 
When  putting  a  new  saw  to  work  on  hard  metal,  tool 
steel,  or  the  like,  use  very  little  domiward  pressure, 
otherwise  the  danger  of  rijiping  off  throe  or  four  consecu- 
tive teeth,  and  so  utterly  spoiling  the  saw,  is  always 
])respnt.  TTse  a  dry  saw  for  cast  iron,  brass,  or  gun  metal, 
but  slightly  grease  it  when  sawing  mild  steel.  When  a 
saw  chokes,  withdraw  it  from  the  cut  and  ruh  it  down- 
wards with  the  finger  and  thumb  pressed  tightly  against 
the  teeth.  Present-day  hack-saws  are  invariably  too  hard 
to  be  re-sharpened  when  becoming  dull,  and  it  is  question- 
able if  it  would  be  a  paying  policy  to  do  so  were  it  possible. 


THORNYCROFT'S  ACTIVITIES  AT 
SOUTHAMPTON. 

Mes.srs.  Joihn  I.  Thornycroift  &  Co.,  Ltd.,  recently 
launched  at  their  Woolston  Shipyard,  Southampton,  their 
third  cargo  steamer  within  the  past  few  weeks.  This  wa.s 
tlio  s.s.  Ville  de  Dannemarif,  building  to  the  order  of 
Messieurs  Le  Groupement  Industriel  de  Charbons  et  de 
Transports,  Rouen,  France. 

The  Ville  de  Dannemnrie,  which  was  designed  by  her 
builders,  is  of  the  firm's  standard  well  deck  with  raised 
quarter-deck  type.  Her  principal  dimensions  are: — Length 
(b.p),  240  ft.  ;■  breadth  (moulded),  36  ft.;  depth  (moulded), 
18  ft.  6  in.  ;  draught,  16  ft.  9  in. ;  and  her  tonnage  (d.w.) 
ahout  2,000.  She  is  built  of  mild  steel  to  Lloyd's  require- 
ments for  a  100  Al  class  cargo  steamer.  The  vessel's  two 
cargo  holds,  one  forward  and  the  other  aft,  contain  a  com- 
bined capacity  of  90,000  cu.  ft.,  while  coal  bunkers  for  150 
tons  are  also  provided.  Water  ballast  is  carried  in  the 
cellular  double  bottom  and  in  fore  and  aft  peak  tanks. 

The  propelling  machinery,  constructed  in  Messrs.  Thorny- 
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croft's  Engine  Works,  consists  of  triple  expansion  engines 
having  cylinders  18  in.  by  30  in.  by  50  in.  diameter  by 
33  in.  stroke,  developing  900  i.h.p.,  and  giving  the  ship's 
speed  of  9i  to  10  knots.  Steam  is  generated  in  two  Scotch 
boilers,  each  haWug  two  furnaces.  These  boilers  are  each 
10  ft.  6  in.  in  length,  13  ft.  2  in.  in  diameter,  and  provide 
a  working  pressure  of  180  lb.  per  sq.  in.  The  7h  in  circu- 
lating pump  is  supplied  by  Messrs.  Drysdale ;  the  general 
service  pump  and  the  auxiliary  feed  pump,  each  6h  in.  by 
4^  in.  by  6  in.,  supplied  by  Messrs.  Carruthers,  are  of  the 
duplex  type:  while  the  Muniford  duplex  ballast  pump  is 
8  in.  by  9  in.  by  8  in.  The  cargo  handling  equipment  con- 
sists of  four  7  in.  by  10  in.  steam  winches  by  Messrs. 
Rogers,  two  are  placed  in  the  foi-^ard  part  of  ship  and  two 
aft.  Four  large  cargo  hatches,  equipped  with  eight  3^-to)i 
derricks  of  pitch  pine,  facilitate  the  rapid  handling  of  the 
coal  or  general  cargo  which  the  ship  is  destined  to  carrv. 


SHIP  COMPENDIUM  AND  YEAR-BOOK. 

Our  attention  has  been  drawn  to  the  publication  earlv 
next  year  by  Compendiums,  Ltd.,  of  18,  Old  Compton 
Street,  London,  W.,  of  The  Ship  Compendium  and  Ycar- 
Book.  The  publishers  state  that  this  will  be  a  work  of 
international  importance  of  upwards  of  1,000  pages,  and 
containing,  at  the  time  of  going  to  press,  complete  lists  of 
the  shipbuilders,  shipowners,  marine  engineers,  ports,  har- 
bours, dockyards,  coaling  stations,  fuel  oil  stations,  cable  and 
wireless  stations,  naval  architects,  naval  colleges,"  nautical 
academies  and  in.stitutions,  banks  and  bankers,  dock  and 
harbour  commissioners,  boards  of  trade,  admiralties  and 
their  officials,  ministries  and  boards  of  shipping,  ministries 
of  transport,  .shipbrokers,  flags  and  funnels  of  the  mercan- 
tile marine,  technical  and  professional  societies,  benevolent 
institutions,  salvage  as.sociations  and  shipping  registries 
throughout  the  world.  Tonnage  and  constructional  st.itis- 
tics,  the  year's  losses,  ship  and  shipping  law,  in.surance  and 
indemnity,  the  British  Admiralty,  and  many  other  suhjec'ts 
connected  with  the  shipping  world  will  be  fully  covered. 
Even  victualling  stores  in  the  different  ports  of  "the  world 
will  be  included.  The  publishers  claim  that  nothing  of 
importance  connected  with  .shipping  wil!  bo  omitted,  and 
that  the  work  will  be  a  complete  referendum  of  the  world's 
shipping  interests,  arranged  and  cla.s.sified  alphabetically 
and  geographically. 


NEW  STEAMER  BY  J.  SAMUEL  WHITE 
AND  CO.,  LTD. 

Many  indications  reach  us  that  in  Great  Britain  the 
South  Coasrt;  is  once  again  resuming  its  former  status  as  a 
shipbuilding  centre.  In  this  connection  interest  attaches 
to  the  particulars  sent  us  by  Messrs.  J.  Samuel  White, 
Ltd.,  of  East  Cowes,  Isle  of  Wight,  of  their  latest  ve-ssel, 
s.s.  Hirer  Tees.  '  This  ship  is  of  the  raised  quarter-deck 
type,  wtih  machinery  aft,  full  forecastle  and  bridge  house, 
and  has  the  following  dimensions:  Length  overall,  187  ft.; 
leng-th  b.p.,  180  ft.  ;  breadth,  29  ft.  3  in.  ;  moulded  depth, 
13  ft.  6  in.;  deadweight,  925  tons;  and  is  built  of  mild 
steel  to  Lloyd's  requirements  for  100  Al  class.  The  cargo- 
handling  equipment  consists  of  three  double  7  in.  by  12  in. 
steam  winches  by  Messrs.  Clarke,  Ghiapman  &  Co.,  and 
three  4-ton  derricks.  The  machinery,  which  has  been  con- 
structed and  fitted  by  the  builders,  consists  of  a  set  of 
triple-expansion  engines  having  cylinders  15  in.,  25^  in., 
and  41  in.  diameter  by  30  in.  stroke,  the  usual  auxiliaries 
being  fitted.  Ste-am  is  supplied  by  a  marine-type  return 
tube  boiler  10  ft.  9  in.  in  length  by  15  ft.  diameter,  work- 
ing at  180  lb.  pressure.  Throughout  the  trial  everything 
worked  satisfactorily,  the  speed  attained  being  IO5  knots. 


WIRE  NETTING   AS  A  SAFEGUARD 
AGAINST  PILFERAGE  DURING  TRANSIT. 

The  Shipping  Department  of  the  Federation  of  British 
Industries  has  recently  had  its  attention  drawn  by  the 
South  African  Steam  Conference  to  a  method  of  packing 
which  has  been  used  with  good  results,  and  is  recommended 
to  producers  consigning  goods  or  produce  liable  to  pil- 
ferage. 

The  method  adopted  is  that  of  packing  piece  and  other 
goods  in  wire  netting,  these  then  being  made  into  cases 
or  bales  as  usual  with  hoop  iron  bands  on  the  outside. 
Where  such  packing  is  used  it  wonld  appear  that  before 
any  article  could  be  extracted  the  parcel  would  have  to  be 
entirely  opened  up,  thus  causing  delay  and  consequent 
greater  liability  to  detection.  It  is  consddered  that  the 
small  extra  cost  involved  would  be  well  sj)ent  if  it  increased 
the  difficulty  of  removing  quickly  the  particular  article 
desired  in  any  package. 

The  continued  and  increasing  losses  incurred  by  pilferage 
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APPLIANCES. 
ENGINE  GOVERNORS  (Pickering,  Proell, 

and  other  types). 
SPRAYING    MACHINES    for  Insecticides 
and  Limewashing. 
COPPERSMITHS'  WORK. 
"STELLA"  BRAND  ALLOYS, 
MANGANESE    COPPER,  SILICON 
COPPER,    FERRO    ZINC.  PHOSPHOR, 
COPPER,  AND  TIN,  etc. 

"UBEL"  SERVICE. 

If  you  are  Interested  In  any  or  all  of  the  lines  mentioned 
and  are  In  a  position  to  take  a  hand  In  the  energetic  distri- 
bution of  the  same,  please  communicate  with  us  NOW  \o 
our  Head  Office  at  above  address. 
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whether  in  transit  to  or  from  railway  station,  or  quay  side 
or  on  board  ship,  have  for  some  time  past  been  engaging 
the  serious  atention  of  all  bodies  interested,  and  various 
suggestions  have  been  made  with  vi  view  to  oounteiiacting 
the  evil. 


PERSONALIA. 


The  death  has  taken  place  of  Mr.  Tom  Frederick  Fuller, 
for  many  years  partner,  with  h"is  brother,  in  the  firm  of 
John  C.  Fuller  &  Son,  electrical  engineers.  Prior  to  join- 
ing his  brother  lie  was  with  the  Electric  Telegraph  Co.,  the 
India  Rubber,  Gutta  Percha,  and  Telegraph  "Works  Co., 
Ltd.,  of  Silvertown,  and  W.  T.  Henley's  Telegraph  Works 
Co.,  Ltd. 

Me.  J.  GoiiDON  Hare,  F.R.G.S.,  who  has  for  some  years 
been  associated  with  Douglas  &  Grant,  Ltd.,  of  Kirk- 
caldy, in  its  Far  Eastern  and  Overseas  development 
generally,  has  now  been  appointed  a  director  of  the  com- 
pany. Mr.  Hare  is  proceeding  immediately  on  an  extended 
visit  to  the  firm's  many  Eastern  and  Far  Eastern  branches. 

Mr.  T.  M.  AiNSCouGiT,  British  Senior  Trade  ('ommi.ssio)ier 
in  India  and  Ceylon,  and  well  known  to  industrial  and  com- 
mercial circles  in  the  Far  East,  has  completed  his  visit  to 
Great  Britain  and  left  Ixmdon  on  Noveml)er  25,  en  route 
for  Bombay. 

Mr.  T.  Fdrness  and  Mi;.  .J.  E.  James  (general  works 
manager)  have  been  elected  directors  of  the  Cargo-Fleet 
Iron  Co.,  Ltd.,  j\Iiddlesbrough-on-Tees. 

The  late  Mr.  B.  W.  Winder,  a  master  of  metallurgy  in 
Shefi&eld  Universitv,  and  chairman  of  Jonas  &  Coher,  Ltd., 
left  estate  valued  'at  ^70,218. 

We  regret  to  record  the  death  of  Mr.  J.  Stubbs,  a 
director  of  Elliotts  Metal  Co.,  of  Birmingham,  and  other 
industrial  concerns. 

Since  our  last  issue  the  death  has  been  announced  of 
Mr.  T.  B.  Birkby,  chairman  of  Fleming,  Birkbv  & 
Goodall,  Ltd. 

The  late  Mr.  P.  MacNab  Inglis,  late  of  J.  &  A.  Inglis, 
Ltd.,  left  personal  estate  valued  at  £'171,16.3. 

The  late  Mr.  W.  Peech,  of  Steel,  Peech  &  Tozer,  Ltd., 
Sheffield,  left  £533,699. 


TRADE  NOTES. 


John  I.  Thornycroft  &  Co.,  Ltd. — The  accounts  show 
dividends  in  respeot  of  the  year  ended  July  31  last  of  3  per 
cent,  on  the  preference  shares,  making  (i  per  cent,  for  the 
year ;  on  the  participating  preferred  ordinary  (calculated 
from  the  due  date  of  instalm(>nt  less  intorim  dividend  paid 
on  April  28  la.st  of  5d.  per  share),  9  per  cent.,  and  on  the 
ordinary  shares  8  iper  cent.,  making  13  per  cent,  for  the 
year.  The  sura  of  £35,000  is  carried  to  reserve,  leaving 
about  £53,000  to  carry  forward.  The  total  dividend  on  the 
ordinary  shares  in  the  previous  year  was        per  cent. 

The  issue  has  been  announced  of  £3,000,000  8  per  cent, 
seven-year  secured  notes  of  Explosives  Trades,  Ltd.,  at  the 
price  of  96^  per  cent.  The  company  is  an  amalgamation 
of  Nobel's  Exjjlosives  Co.,  Ltd.,  Curtiss  &  Harvey,  Ltd., 
Kynoch,  Ltd.,  fjley  Bros.,  Ltd.  and  numerous  other  com- 
panies manufacturing  mining  and  industrial  explosives, 
etc.  The  notes  are  specifically  secured  by  shares  of  Nobel's 
Explosives  Co.,  Ltd.,  valued  at  £6,623,000,  the  company 
undertaking  to  maintain  the  value  of  the  security.  Nobel's 
Explosives  Co.,  Ltd.,  has  no  debenture  debt. 

The  accounts  of  the  Cargo  Fleet  Iron  Co.,  Ltd.,  of 
Middlesbrough-on-Tees,  show  : — Dividend  for  1920,  5  per 
cenb.,  less  tax.  Reports  for  1918  and  1919  : — Balance  of 
profit  at  September  30,  1918,  £222,065;  ordinary  dividend, 
5  per  cent.,  £50,000;  depreciation,  £75,000;  general  reserve, 
£50,000;  carried  forward,  £47,665  14s.  5d.;  profits  for  1919, 
£215,940;  debenture  interest,  £43,148  4s.  lid.;  disposable 
balance,  £220,458;  dividend,  5  per  cent,  (less  tax),  £50,000; 
depreciation,  £75,000;  reserve,  £50,000;  carry  forward, 
£45,458. 

William  Beardmore  &  Co.,  Ltd.,  have  i-ssued  £1,000,000 
ft  per  cent,  seven-year  notes  at  97^  p©r  cent.  These 
notes  will  be  repayable  at  par  on  .January  1,  1928,  subject 
to  the  right  reserved  by  the  company  to  redeem  them  at 
par  at  any  time  after  December  31,  1923,  subject  to  three 
months'  notice  terminating  on  any  interest  date.  The 
proceeds  are  required  to  provide  further  working  capital 
and  for  the  company's  general  purposes. 

Ebbw  Vale  Steel,  Iron  &  Coal  Co.,  Ltd.,  have  paid  an 
interim  preference  dividend,  7  per  cent,  per  annum  for  the 
half-year.  The  company  has  ju.st  issued  £1,506,000  8  per 
cent,  seven-year  notes  at  98^  per  cent. 


For  the  Plantation.  Mine  or  Works 


Small  B.E.V.  Loco  Drawing  Train  in  Excavation 
Tunnel  for  City  of  Bradford  new  main  drainage 
scheme. 


The  Electric  Loco  shown  will  haul  or 
push  loads  up  to  10  tons  on  any  gauge 
track  19  in.  to  Standard  4  ft.  8^  in. 
Simple,  safe  and  cheap  to  use.  A  boy 
can  drive  it.  Apply  the  brake  the  Loco 
stops,  and  cannot  be  started  again  till  the 
brake  is  released.  Built  of  Steel  and  Iron 
the  Loco  is  indestructible. 

We  also  Manufacture  several 
types  of  ELECTRIC  TRUCKS. 


ORITISH  ELECTRIC  VEHICLES,  LTD., 

Sales  Dept,  : 

126-128,  Hamilton  House,  Bishopsgate,  London,  E.C.2 

Facforj/— CHURCHTOWN  WORKS,  SOUTHPORT,  ENGLAND. 
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GLENIFFER 

(As  supplied  to  the  British  Admiraliy) 

MARINE  &  STATIONARY  MOTORS 


THE  SIMPLEST  ENGINE  MADE. 


FUELS  :    Petrol,    Paraffin,    Naphtha,  or 
Alcohol. 

SIMPLICITY.  ACCESSIBILITY.  AND 
RELIABILITY 

are   the  special   features  on  which  these 
Engines  have  won  their  fame. 

They  can  be  worked  successfully  by  anyone 
without  the  slightest  mechanical  knowledge 

RANGE  OF  MODELS :  10  TO  75  B.H.P. 


GLENIFFER   MOTORS,  LTD., 


Telegrams:  "Glengine,  Glasgow." 


ANNIESLAND,  GLASGOW. 


OIL  MILL  SPECIALISTS. 

Complete  Plants 

o{  every  description  for  Copra,  Castor, 
Soya,  Rubber  Seed,  Cotton  Seed,  and 
all  kinds  of  Seeds  or  Nuts. 


CALEDONIA    OIL  MILL. 


Chemical 
Extraction  Plants 

for  Oil  Seeds,  Cakes,  &c. 


Refining  and 
Deodorising  Plants. 


Baling  Presses 

of  every  description. 


Mineral  Oil  Plants. 


Sugar  Machinery. 


A.   F.   CRAIG        CO..  L/XD 

Engineers   and  Boiler  Makers, 

Teletrami.   'CRAIG,    PAISLEY."  Codet  uacd  :  McNeil'g  Minine  and  General.    A  B  C— 5th  Edition. 

Representatives  for  Oil  Milling  Plant  in  North  China  :  ADAIR  GRAHAM  &  CO.,  British  Bund,  Tientsin. 
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HELSBY 


OUTPUT — AT  600  VOLTS,  50  PERIODS — 255  LEADING  K.V.A. 

DIMENSIONS-2  ft.  6  in.  by  3  ft.  9  in.  by  5  ft.  10  in.  high. 
WEIGHT-2  Tons. 

This  Condenser  improves  the  Power  Factor  of  a  300  k.W.  load 
from  '6  to  '9,  and  reduces  the  apparent  load  from  500  to  333  k.V,A. 

Please  write  for  Pamphlet  H  83. 

BRITISH  INSULATED  &  HELSBY  CABLES. 

LTD., 

Cable  Makers  and  Electrical  Eng^ineers. 
Works  : 

PRESCOT,  LANCASHIRE,  &  HELSBY,  nr.  WARRINGTON, 

ENGLAND. 

EASTERN  AGENCIES: 


MALAY  PENINSULA,  BRITISH  BORNEO, 

SI  AM  and  COCHIN  CHINA 
HONG  KONG  and  SOUTHERN  CHINA 
SHANGHAI  and  NORTHERN  CHINA 


UNITED    ENGINEERS,    Ltd.,  Eleetpieal  Department, 

5,  Battery  Road,  SINGAPORE. 
SHEWAN,  TOMES  &  Co.,  HONG  KONG.   P.O.  Box  131  B. 
SCOTT,  HARDING  &  Co..  SHANGHAI.    P.O.  Box  120. 
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RICE  MILLS 


for  ALL  OUTPUTS. 


HULLERS. 

SEPARATORS. 
CONES. 

POLISHERS. 
SCREENS. 

GLAZERS. 
ELEVATORS 

AND 

CONVEYORS. 

ETC.  ETC. 


for  ALL  COUNTRIES. 


ENGINES. 

PUMPS. 
BOILERS. 

CHIMNEYS. 
SHAFTING. 

BELTING. 
STORES. 

ETC.  ETC. 


DOUGLAS  &.  GRANT,  Ltd.,  Kirkcaldy,  Scotland. 

Cable  ADDRESS  For  H  ead  Office  :  "DOUGLAS.  KIRKCALDY." 

ALSO  AT 

Ban  Mai,      75,  Merchant  St.,     P.O.  Box  14,  P.O.  Box  127,  P.O.  Box  53,  P.O.  Box  2074, 

BANGKOK,      RANGOON.      Thumboo Chetty  St.,    40  &  41 ,  Quai  de  Belgique,     HAIPHONG,  11,  Clive  St., 

SIAM.  BURMA.  MADRAS.       SAIGON,  COCHIN-CHINA.     TONKIN.  CALCUTTA. 

AND  REPRESENTED  BY 

REPRESENTATION  FOR  BRITISH  MANUFACTURERS,  LTD.,  Shanghai  and  Hankow,  CHINA. 
Messrs.  DODWELL  &  CO.,  Ltd.,  HONGKONG  &  JAPAN. 


Oil  Mill  Installations. 


We  specialise  in  the  manufacture 
of  the  most  modem  machines 
for  treating  every  known  Oil- 
yielding  Seed,  and  shall  be  glad 
to  quote  either  for  Single  Ma- 
chines Of  for  Complete  Plants, 
and  to  give  full  information  as 
to  output  obtainable.  Our  Plant 
is  largely  used  all  the  world  over. 


Self-contained  Anglo-American  Oil  Mill.    To  crush  and  press  Linseed, 
Cotton  Seed,  Rape,  Sunflower,  Mustard  and  similar  seeds. 


GREENWOOD  &  BATLEY,  Ltd. 


LEEDS 


C»ble«i—  Codes— Al.  ABC  (4th  and  5th  Editions), 

♦•OrBPnwood  Lnudm."  Licber's,  Western  Union,  Engiueering  and  Bentley's. 
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THE 


North  Eastern  Marine 


Engineering  Co.,  Ltd. 


WALLSEND-on-TYNE  (Head   Office)         and  at     :     SUNDERLAND,  ENGLAND. 

Telegramsi  "NEWS,  WALLSEND."  "NEWS,  SUNDERLAND." 


J^ESIGNERS,  Builders,  and  Repairers  of  Reciprocating  and  Turbine  Engines  and  Boilers 
for  all  classes  of  vessels.    Manufacturers  of  Engine  Room  Auxiliary  Machinery. 

(^FECIAL  facilities  for  the  manufacture  of  Superheaters  for  Marine  Boilers,  Propeller 
Shafts  and  Forgings  in  rough  or  finished  state. 

JRON  and  Brass  Castings  of  all  kinds  and  compositions  undertaken. 

"Y^HE   Foundries   are   scientifically    controlled   by  Firm's    Metallurgical  Laboratory. 

ENGINES  AND  BOILERS  OR  COMPLETE  SETS  OF  MACHINERY  BUILT  FOR  EXPORT. 
FITTING  OUT  SUPERVISED  IF  REQUIRED 


London  Office  Liverpool  Office: 

22,  Billiter  Street,  London,  E.G.3.  529,  Tower  Building,  Water  Street. 

Telegrams:  '  NEMERIO,  FEN,  LONDON."  Telegrams:  "SKILFUL,  LIVERPOOL." 


avTiri  niUP  CRUDE  OIL 

s  riLLUinU  17AVhT  engines 


USES  SAME  OILS  AS  DIESEL  ENGIIfES.    ^-^^"^  catalobue 
NO  WATER  INJECTION.  ,  iV  .  -..^..^^  fbee. 


Photo  of  80.B.H.P.  FIELDING  Patent  Semi-Diese!  CRUDE  OIL  ENGINE 

GLOUCESTER, 
ENGLAND. 

Contractors  to  the  British  and  Foreign  Governments. 


FIELDING  &  PLAH,  ltd 
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Sluices    at    Irlani    Locks.    Mancl.oler  Sliij 
Canal.    Span  of  eich  gate  3 J  it      Oepth  of 
each  -ate  26  ft.    Lift  20  ft. 


STONEY "  CONTROL  SLOICES 

WITH   STOKES'   PATENT  IMPROVEMENTS. 

The  "  Free-Roller  '  or  "Stoney  Sluice"  is  absolutely  simple  and 
reliable,  the  cost  of  upkeep  is  exceedingly  small,  and  it  will 
operate  with  certainty,  whehever  required,  against  any  head  tor 
which  it  is  designed.  It  can  be  so  protected  as  to  ensure 
successful  operation  under  ice  conditions,  in  cold  situations. 
By  iis  use  the  regime  of  a  river  can,  in  limes  of  flood,  be 
restored  in  a  few  minutes. 


Over  1,000  Sluices  already  Installed, 

The  "STONEY  "  SLUICE  is  in  successful  operation  in  most  parts  of  the  world. 


specialists  in  MfATER  CONTROLLING  APPARATUS 
as  applied  to  Waterworks,  Irrigation,  Tidal  Rivers, 
Water  Power  Installations,  Navigation.  Drainage. 


Sluices  across  the  River  Clyde  at  Glasgow 
Span  ot  each  gate  80  (t      Oepth  12  ft 
Lift  31  ft. 


i>oie  Makers 


RANSOMES  &  RAPIER,  LIMITED 

Dept.  T., 

32,  VICTORIA  STREET,  LONDON,  S.W. 


CabI-  Address  :  "SLUICE,  LONDON.' 


Code:  A. B.C..  5th  Edition 


Jardine^  Matheson  &  Co., 


CHINA. 


LIMITED. 


'>''''>'>>>ll>'l'IIIIIIIIIHIIIIIillllllllllllllllllllllillllllllllllllllllllllllll|l||||||M 

Government  ContraLctors. 

Purchnsing  Agents  for  The  British  and  Chinese 
Corporation,  Ltd.  The  Chinese  Central  Railways,  Ltd. 

Suppliers  of  all  classes  of  Machinery,  Cotton  Mills,  Weaving 
Plants,  Electric  Power  Stations,  Railway  Material,  &c..  &c. 

SOLE  AGENTS  IN  HONGKONG  AND  CHINA  FOR- 


Edgar  Allen  &  Co.,  Ltd. 
A»»ociat-d  British  Machinf  Tool  Makers.  Ltd 
W.  &  T  Avery,  Ltd. 
W.  J.  Bates  &  Co..  Ltd 
Brooks  &  Doxey,  Ltd. 

Bells  United  Asbestos  Company,  Limited 

(Shanghai  and  North  China). 
Chubb  &  Sons  Lock  &  Safe  Company,  Ltd. 

'Shanghai  and  North  China). 
Cook  &  Co 

Hugh  Kershaw  &  Co.,  Ltd. 
Horsfall  &  Bickham,  Ltd. 
Imperial  Light,  Ltd. 

Westinghouse 


Linotype  &  Machinery,  Ltd. 
Henry  Livesey,  Ltd. 
Marshall,  Sons  &.  Co.,  Ltd. 
Meredith  Jones  &  Sons. 
Merryweather  &  Sons,  Ltd. 
Pulsometer  Engineering  Co.,  Ltd. 
Railway  Signal  Co.,  Ltd. 
F.  R  Rand  &  Co  ,  Ltd. 
Wm.  Simons  &  Co.,  Ltd. 
T.  &  W.  Smith,  Ltd 
J.  Stone  &  Co.,  Ltd. 
Alfred  R.  Tattersall  &  Co. 
Wil  son  t  rothers,  Bobbin  Co.,  Ltd. 
Brake  Co.,  Ltd. 


Iflllllllllllllllllllllillllllllllilllllllllllllllllllllll 

LONDON    REPRESENTATIVES : 

Messrs.  MATHESON  &  CO..  Ltd.,  3.  Lombard  Street.  LONDON,  E.G. 
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FAIRFIELD  FOUNDRIES.  FAIRFIELD. 
MANCHESTER.  S.E 


Glyco  Metal  Co.  Ltd. 

 Chief  Off.ces  :   

8  &  9,  South  Parade 
MANCHESTER 

Telegrams  :     CLYCO,  MANCHESTER. 

A.B.C.  Codet.  4th  &  Slh  Edition. 

and  MARCONI  CODE. 


//         W  ^CT^^^^  9  9  ^»PP^r  and  Nickel  Hardened  Anti-Friction 

GLYCO    BEARING  METALS 


Scientifically  Alloyed.    Every  Ingot  Alike. 
Alwiys  th?  same  Good  Quality. 

"  GLYCO  MAGNOLIA"  a   superior  White  Metal  for 

(Spec.  G.  9'8)    Bearings  up  to  200  lbs  Pressure,  and  especially 

for  SHAFTING,  PEDESTALS,  OIL  RING, 
TRAM  CAR  ana  SUGAR  MACHINERY 
BEARINGS. 

"TURBO"  GLYCO  a  very  fine,  plastic  and  tough  metal 
(Spec.  G.  8-8)  for  every  type  of  ENGINE  and  MACHINE 

TOOL  BEARINGS,  contains  £.  LARGE 
percentage  of  TIN.  We  guarantee  "TURBO" 
GLYCO  to  give  equally  satisfactory  results  as 
the  highest  priced  TIN  alloys. 


HIGH-GRADE  TIN  BASE  BABBITT  METALS 

Second  to  none  on  the  Market. 

GLYCO  TIN  for  high-speed  Bearings  working  under 
(Spec.  G.  8-2)  light  and  medium  loads.  For  MOTOR  CAR, 
MOTOR  LORRY,  and  small  AERO  engine 
connecting  rod  Bearings.  Also  for  DYNAMO, 
MOTOR  and  high  -speed  MACHINE  TOOL 
BEARINGS. 

"  MARINE  GLYCO  TIN  "  is  a  White  Naval  Bronze 
(Spec.  G.  7-8)  None  better  for  MARINE  ENGINE  BEAR- 
INGS, LOCOMOTIVES  and  other  heavy 
dutv.  such  as  INTERNAL  COMBUSTION 
ENGINE,  CRANK-PIN  and  Bearings  working 
at  very  high  speed. 


ANTI-FRICTION 

PLASTIC  GLYCO-BRONZE  BEARINGS 

Do  not  reqjire  a  White  Metal  Liner. 

In  clean,  smooth  Castings.   To  Customers'  own  patterns  or 
drawings 

The  most  durable  Metal  for  Rolling  Mill 
and  Tube  Mill  Bearings. 

UNSURPA.SSED  for  Camshaft— Crankend— Piston  Pin— 
Midbearing — Front  and  Rear  Axle — Gear  Box — Motor 
arid  Dynamo  Bearings  of  Steam,  Oil  and  Petrol  Engines. 


Contractors  to 
THE  ADMIRALTY,  WAR  OFFICE,  AIR  BOARD, 
AND  TO  THE 
CROWN  AGENTS  FOR  THE  COLONIES. 


STAVELEY 


lESTERFII 


ENGLAND. 


MAKERS  of  HIGH-CLASS 

Cast  Iron  Pipes 

FOR 

WATER,  648,  STEAM, 
DRAINAGE, 
HYDRAULIC  POWER  &c. 

Inches  to  72  inches  diameter. 
In  all  lengths  and  for  all  preasurea. 

ALSO  IN   METRIC  SIZES. 


6ENERAL  FOUNDRY  WORK 

and  IRON  CASTINGS 


IIIIIINIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!:^ 


YOUR  Lorry  is  a  paying  proposi- 
tion just  so  long  as  it  is  working. 

  Every  hour  it  is  "stalled,"  either 

for  repair  or  adjustment,  means 
not  only  an  actual  loss  of  earnings  but 
loss  of  interest  on  capital  invested.  This 
loss  can  be  practically  eliminated,  so  far 
as  transmission  is  concerned,  by  fitting 

The  COVENTRY 
Heavy  Roller  Chains^ 

which,  by  reason  of  their  sound  design, 
honest  material  and  staunch  construc- 
tion, constitute  "  The  trouble  -  proof 
Transmission.' 


"THE  COVENTRY"  CHAIN  CO.,  Ltd., 

COVENTRY,  ENGLAND. 

Cables'.  "Chains.  Coventry.  " 
Coiles:  ABC  (.Stli  iK:  6tlil,  Western  Union.  Marconi  and  Hentley's 


!ll|||||||||||||||||||||||||lillllll!IIIIIIIIIIIIIIIIIIIIIII^J|;llllllllllllllliiliillii7 
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CHINESE  INDEX  TO  BRITISH  MANUFACTURES. 

Giving  the  names,  addresses,  and  specialities  of  makers  in  the  Chinese  language. 
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W  H.  ALLEN,  SONS  &  CO..  LTD., 
Queen's  Engineering  Works, 
Bedford,  England. 

ti:  ■^.f        M  k  iii 

W.  &  T.  AVERY,  LTD.,  SI 
Soho  Foundry, 
Birfliingham,  England. 

56 

THE  BRITISH  ALUMINIUM  CO., 
LTD.. 

109.  Queen  Victoria  Street. 

London,  England. 

&  ^        it  ^  ^      S  ^1     7^  -M  /fe  ^    £^  ^ 

34 

EVER8HED  &  VICNOLES,  LTD., 

ACIOn  LanO  WOrKS,  UnlSWlCK, 

London,  England. 

iK'iK  .^^  ^        t         m.  x^.^^^ 

a 
9 

GLENFIELD  &  KEHNEDY,  LTD. 

Kilmarnock,  Scotland. 

^^/J<-.if4;  ^/c^^t^'i^  t^.-f-^il^Via 

-^t  ^ ,   ^  -^i  >^    4  ^-i         ^  ^  ^  ^  mi  11  'r  >?f  fi. 

ALFRED  GRAHAM  &  CO.,  30 
M  Andrew'!  Works, 

Crotton  Park, 
London,  England. 

yS     4l  ,^  >^  a  4     M  k'l  ■t^4^..^2-tf 

3a 

C.  C.  HEINKE  &  CO., 

Qrange  Road, 
■ermondsey,  ENGLAND. 

1 

t                      >^  J:^  ;^  S>         '-^^  ^  / 

RAN80ME8  &  RAPIER,  LTD.,  A4 

32,  Victoria  Street,  ' 
London,  England. 

>x                          f  ^  |J_  7jC  /3f  ^         ^  f   ^t.  ''^^^f'^^ 

Sir  WILLIAM  ARROL  Co., 

Dalmarnock  Ironworks.  BRIDGETON,  GLASGOW. 

Cables:    "TAY.  GLASGOW." 

London    Offices  :    66,   VICTORIA   STREET,    WESTMINSTER,  S.W. 

Shangrha   Office:  43,  KIANGSE  ROAD  (P.O.  Box  243).  Tel.:  "  REBRITMAN,  SHANGHAI,  " 

Hydraulic  Machinery.       CRANES  of  all  classes. 

Temperley   Transporters.     |!  BRIDGES. 

Steel    Framed    Building^s.  Structural  Steelwork. 

Crane  Department:    PARKHEAD  GLASGOW. 


524 


eastern  endlncerlnd  sufflbmbnt  to  Che  Condon  ana  COina  Express,  oec.  2. 1920 


CHINESE  INDEX  TO  BRITISH  MANUFACTURES— Continued. 


26 

JOHN  I.  THORNYCROFT  &  CO., 
LTD., 

10,  Crosvenor  Place, 

London,  England. 


UNITED  BRA88FOUNDERS  AND 
ENQINEERS,  LTD. 
Empreoo  Foundry, 

Cornbrook, 
Manchester,  Engrland. 


VI0KER8,  LTD.,  63 
Vickara  Houii,  Broadway, 
Waitminittr,  London,  England. 

WOOOITE  CO..  66 
Miteham  Common, 

turrav.  England. 


2^ 


7?L      4^  /tl  i_  6^ 


FOR 


GAS,  WATER.  DRAINS.  HOT  WATER.  RAINWATER,  AND  SOIL  PURPOSES. 

ALSO  SPECIAL  CASTINGS  OF  ALL  DESCRIPTIONS. 

THOMAS  ALLAN  &  SONS,  LTD..Bonlea  Foundry  Jhornaby-on-Tees,  England. 


DOR  MAN,  LONG  &  Co.,  Ltd 


SHANQHAI  OFFICE  :   43,  Kiangse  Road  (P.O.  Box  243 


MIDDLESBROUGH. 


Tel.  Addresi :  "Eebritman,  Shanghai."  Tel.  Address:  "Dorman,  Middlesbrough." 

CLARENCE  HOUSE.  4  CENTRAL  BUILDINC8,  WESTMINSTER,  S.W.,  &  GRANT  STREET,  SOUTH  MELBOURNE,  AUSTRALIA. 

Manufaclurera  of  "SIEMENS-MARTIN" 

ENGLISH  STEEL  PLATES,  JOISTS,  ANGLES,  CHANNELS,  ROUNDS,  SQUARES,  &C.,  COMPOUND  AND  PLATE  GIRDERS, 

WROUGHT    STEEL   COLUMNS.   AND   ALL    KINDS   OF   STRUCTURAL   STEEL  WORK. 

20,000  Tons  of  JOISTS,  CHANNELS,  and  other  Sections  kept  in  Stock  at  the 
Works,    Middlesbrough;    Nine  Elms    Lane,  London;    and   Melbourne,  Australia. 

ILLUSTRATED    SECTION    BOOKS    ON  APPLICATION. 
ROUNDS,  I  in.  to  2j  in.  ;   SQUARES,  i  in.  to  2i  in.  ;    FLATS,        in.  to  2oJ  in.  ;   RAILS  up  to  lOO  lbs.  per  yard;  and 
all  sizes  of  Angles,  Channels,  Tees,  &c.,  for  Engineering,  Shipbuilding  and  Wagon  Work  ;  also  Billets,  Blooms  and  Slabs. 

GALVANISED   CORRUGATED   SHEETS   AND   ALL    DESCRIPTIONS   OF  WIRE. 


66 


WOODITE 


THE  BEST  MATERIAL  FOR 

BAUfiE  GUSS  RINGS  &  STEAM  PACKINGS. 


FOR 


VALVES,  JOINT  RINGS,  PUMP  CUPS,  RAM  RINGS,  PACKING  RINGS  AND  SHEETING 

in        Sizes  and  Sections. 

Contractors  to  H.M.'s  Government,  Admiralty,  War  Office,  Post  Office,  India  Office,  and  the  Colonial  and  Forilgn  Governroints. 
THE  BEST  MATERIAL  FOR  ALL  HIGH  PRESSURE,  STEAM,  OR  ELECTRICAL  INSTALLATIONS. 

PRICE  LIST  AND  FULL  PARTICULARS  ON  APPLICATION  TO 

WOODITE  COMPANY,  mitcham  common,  surrey,  eng. 

Agents  for  South  Africa:  GILBERT  &  CO..  JOHANNESBURG. 

Tel,  Addre.. ;  "  WOODITE,  MITCHAM  -■ 


5 


F.REDDAWAY*C?C? 


SOLE    MAKERS  OF 


CAMEL  HAIR"  BELTING 


I  Registered  Trade  Mark 


THE  BEST  BELT  IN  THE  WORLD  FOR  GENERAL  POWER  TRANSMISSION. 


CI 


CAMELATA"  BELTING 


(Registered  Trade  Mark.) 

WATER    STEAM    AND    HEAT  PROOF 

A  Special   Belt  for  Machine  Shop  Drives. 


"SPHINCTER  GRIP "  ARMOURED  HOSE 

"HERCULES"  BRAND 

'Registered! 

FOR  ANY  PRESSURE    UP  TO 

10  TONS  PER  Square  Inch. 

Hefd.  Trade  Mark.  — — "egd.  Trade  Mark. 

Manufacturers  also  of 

MECHANICAL  RUBBER  GOODS  in  GENERAL 
CANVAS  HOSE  (Plain  &  Rubber  Lined), 
CALICO  PRINTERS'  BLANKETS, 
PAPER  MAKERS'  FELTS,  &c. 

■ 
■  ■ 
■ 

Telegrams  &  Cables—  Telegrams  &  Cables  - 

•' ANCHORAGE.  Wnokc;   A    Hfad   Dpfipp*;-  •' anchorage. 

MANCHESTER."  WORKS     &     nEAD     V^/FFICES.  MANCHESTER." 

Pendleton,  Manchester,  England. 

London   -   -   50/51,  Lime  Street,  E.G. 
Factories  : 

Moscow,       London,      Newark,  U.SeAe 
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KtiCHLEY  CAS  a,  Oil  Engine  C?L'.» 


FROM  ENGLAND  TO  THE 

FAR  EAST 

THE  IMPERIAL  Engine  possesses  a  "  personality  " 
— the  brilliance  of  the  brains  and  hands  that 
conceived  and  built  it.  The  force  of  that  personality, 
sometimes  called  reputation,  is  stimulating  industry  in 
all  parts  of  the  world. 

Efficiency,  durability  and  economy  are  the  outstanding 
features  that  have  popularised 

IMPERIAL 
ENGINES 

from  England  to  the  Far  East. 

The  illustration  shows  a  four-cylinder  vertical 
IMPERIAL  ENGINE  suitable  for  industrial  purposes 
of  all  descriptions. 

All  working  parts  are  enclosed  with  doors  for  inspec- 
tion ;  takes  up  very  little  floor  space  ;  will  work  either 
on  petrol,  paraffin  or  town's  gas. 

This  engine  is  unaffected  by  climatic  conditions,  and 
is  specially  suitable  for  use  under  Eastern  conditions, 
as  it  requires  the  minimum  skilled  attention. 

Either  our  Agents  or  Ourselves  will  be  pleased 
to    supply   fullest    particulars    on  request. 

KEIGHLEY  GAS  &  OIL  ENGINE  Co.,  Ltd., 

IMPERIAL  WORKS,  KEIGHLEY,  ENGLAND. 

London    Office.      -      -      Jllbion  House,  3^ew  Oxford  Street,  W.CA, 
£A  S  TERN  REPRESEN  TA  Tl  VES- 
Hong  Kong—  Shanghai  and  Hankow — 

SHEWAN  TOMES  6  Co.  .^^^^^-T^  REPRESENTATION  FOR 


Mas  •  OIL  ♦  & 


BRITISH  MFRS.,  Ltd. 
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THE  BROIIGHTON  COPPER  CO. 


LIMITED, 

Copper  Smelters  and  Brass  and  Copper  Manufacturers. 


Copper,  Brass, 
and  Bronze 


TUBES 


Copper  Ingots,  Bars,  Plates,  Sheets,  etc. 
Yellow  Metal  and  Naval  Brass  Plates,  Sheets,  Rods,  etc. 
Alloys.  Electro-Coppering. 


Telegrams 
'COPPER  CO. 


MANCHESTER. 


Telephone  :  6907. 


Works:   MANCHESTER  and  DITTON,  near  Widnes. 

London  Office  :  6,  Broad  Street  Place,  E.G.  Glasgow  Office :  49-51,  Oswald  Street. 
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Heating  &  Ventilating  System 

is  a  friend  to  the  employer  and  tlie  employee,  for  it  supplies  the  ideal  form  of  heating 
with  ventilation.  That  means  better  work  and  more  of  it,  for  without  fresh  air  the  best 
results  cannot  be  obtained.  Let  our  engineers-  investigate  your  Fan  requirements, 
whether  for  Heating  and  Ventilating — drying  of  any  material — mechanical  draft  for  your 

boilers — or  other  air  handling  problems. 

DAVIDSON  &  CO.,  LTD.,  BELFAST,  IRELAND. 


Dumps 


Offices:  11,  TOTHILL  STREET,  LONDON.  S.W. 


Works  !  NINE  ELMS  IRONWORKS,  READING. 


H  Centrifugal  &  Turbine  or  List  No.  694  Sfl 

for  all  lifts,  of  the  Highest  Efficiency. 

pulsomcter  engineering 
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N 


QARDNER"  —  Direct  Reversing 
MARINE   TYPE    OIL  ENGINES 


H 


NORRIS,  HENTY  &  GARDiNERS.  Ltd.. 
113,  Queen  Victoria  Street, 
LONDON,    E.C.4,  ENGLAND. 


J.  W.  KEW  ^<  CO.. 
14,  Des  Voeux  Road, 

Hongkong,  CHINA 


urewQier 

THE 

I\ri:R.soN  Systkm  of 

WW  VM  I^t'RIFICATION 
ril/rKATION 
iSoFTENING 
ClH^ORINATION 

Ma>  b('cri  extensively 
tiilopird  for  Ihc  tpeatmeral 
')(■  |>ublir,  rlrinkitiq  .supplies 
ji>  llic  luisl.  Planls  reccntl>' 
insfiill<'(l  &  under( onstpuction 
Knckfd  100,000.000  Gallons 

r'KR  DAY. 


W.SISSON&CO.,LTD. 

Elmbridge  Boad, 

GLOUCESTER, 

High  Speed  Engines  &  Marine  Machinery. 


OIL 
ENGINES 


E.  H.  BENTALL  &  CO.,  L'^ 

tlr;in'h  '.f  A-.TK  ulUir.il'^  <",,  „,  r,,!  i^M'^iu'  i  r-.,  l,\<\ 

Heybpidi^e,  Maldon,  Essex. 


VICKERS 

1  IMITHD. 

WARSHIPS,  COMMERCIAL  SHIPS. 
MAIL  AND  PASSENGER  STEAMERS. 
Marine  Engines  of  all  descriptiont, 
including  Tnrbine  and  Heavy  Oil 
Engines  —  Large  Gai  Engines. 
MicheM  Thrust  Bearings  for  all 
purposes-  Guns  and  their  Mount- 
ing».  Aronour  Plates.  Water  Power 
Installations.  Mining.  Cement-Mak- 
ing fni  Stone-Crushing  Machinery. 
Oil  Well  Percuss  on  Drilling  Tools 
and  Drilling  Derricks.  —  Rubber- 
Making  Machinery. 
Drop  Forging*  and  Stampings. 
Vickers'  Special  Steela.  Railway 
Material.  Steel  Tubes.  Special  Tools. 
Motor  Cars.  Magneto  and  Machine 
Tools.  —  Engineers'  Small  Tools. 
Target  and  Sporting  Rifles.  Card- 
box-Making  Machinery.  —  Sewing 
Machines  Concrete  Brick  and  Tile- 
Making  Machines. 
Vickers'  Duralumin." 

VICKERS  HOU.SE,  BROADWAY, 
LONDON,  S.W.I. 


BERRY 

TRANSFORMERS 


JENQl/IJRIES/NVnrED 

The  British  Electric 
Transformer  C9L*^ 
Haye  s.Middx  JEng  land 


JOHN  BIRCH  &  CO  ,  LTD.,    EXPORT  ENGINEERS, 

PT7nCaA8B,  INSPECT  AND  IIHIP  MATKKIAL  AND  MACHINBRV 
'  •*>'«•  :  FO»  BNOmSBRS  AMD  CONTaACTOB.4  ABROAD. 

lt^<r>BA▼om  2,  LONDON  WALL  BUILDINQS,  LONDON,  E.G. 

■..'■->^-'>-<  Ovr««a»  Ag^fsf  for  Wm.  BKARDMORE  &  Co.,  Ltd.,  Olaseow. 
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_  □  ■  □ 

□  "MONO" 


I    □  ■ 

"MOND" 


NICKEL 


Analysis  99  8  %  Ni. 


□ 
■ 
□ 
■ 
□ 
■ 

^  NICKEL  SALTS. 

m  (For  Nickel-Plating,  etc.),  99/100%. 

°    COPPER  SULPHATE,  "MAPLE  BRAND: 

H  Powder  or  Crystals,  98/99  %. 


NICKEL  ANODES. 
(ROLLED  AND  GAST)^ 
U/mVo\  NICKELSHEET&STRIP. 

NICKEL  ROD  &  WIRE. 


B  177 


The  MOND  NICKEL  Co.  Ltd. 

39,  Victoria  Street,  LONDON,  S.W.1. 


□ 


□ 


□ 


□ 


it  costs  less,  saves  trouble 
in    jointing  and  erection, 
and  increases  safe  overload 
capacity,  as  it  does,  ' 

WHY  NOT  USE 


LUMINIUM 

for 

BAR  and  ROD 
CONNECTIONS 


□ 


□ 


□ 


□ 


Write  for    NEW  BATi  BOOK 
now  issued. 

THE  BRITISH  ALUMINIUM  CO.,  Ltd., 

109,  Queen  Victoria  Street,  London,  E.C.4. 

Tel.:  "Cryolite,  Cent."  'Phone:  City  2676. 


LOCOMOTIVES 


Locomotive  Works  : 
FORTH  BANKS,  NEWCASTLE-ON-TYNE. 


Of    every    description    for    Colonial    and  Foreign 
Railways.    Patent  Locomotives,  Cranes,  Petrol 
and   Electric  Locomotives,  and  Rail  Motor 
Coaches.      Combined  Cranes  and  Tank 
Locomotives    always    in    Stock  or 
progress  for  Collieries,  Ironworks, 
Railway      Dep&ts,  Branch 
Lines,  Contractors, 


Shipyard  &  Dock  : 
HEBBURN-ON-TYNE. 


'Jt^'^Sy^  SHIPS. 

P^-*^'J^'V'^        PASSENGER  &  CARGO  VESSELS, 


INSULATED  STEAMERS,  OIL  TANKERS, 


^  ^^^^Vt^-V^  CRUISERS  &  TORPEDO  BOAT  DESTROYERS, 
•  ^c4^^s**fV'^    TURBINE  &PADDLESTEAMERS,  ORE  CARRIERS. 

.o1> 


DOCKING  &  REPAIRS. 

ENGINES. 

TURBINES  &  RECIPROCATING  ENGINES,  WATERTUBE 
E«i«w«d..-  CYLINDRICAL  BOILERS,  PROPELLING 
  -  -          MACHINERY  FOR  WARSHIPS  OF  ALL  KINDS. 


ST.  PETER'S,  NEWCASTLE, 
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EFFICIENCY 

Under  all  Conditions 

To  argue  that  an  engine  will  give  etticient  service  on  the  ecjuator 
because  it  does  so  in  England  is  useless.  There  are  numerous 
questions,  of  temperature,  altitude,  etc.,  to  be  taken  into  con- 
sideration.   VVc  maintain  that 

IMPERIAL  ENGINES 

wil!  work  efficiently  under  all  conditions,  because  we  have  piven  the 
matter  exceptional  attention.  We  had  to  because  IMPERIAL 
Engines  are  operating  in  51  different  countries  under  all  conditions. 
Our  statement,  therefore,  is  based  on  experience,  and  we  shall  be 
pleased  to  assist  any  firm  in  the  installation  of  power  units  destined 
to  work  under  unusual  conditions. 

The  type  illustrated  is  a  single  cylinder  vertical  crude  oil  engine 
suitable  for  all  descriptions  of  industrial  work,  electric  driving,  etc. 
Fullest  particulars  will  be  sent  on  request. 

KEIGHLEY  GAS  &  OIL  ENGINE  CO.,  LTD., 

IMPERIAL  WORKS,  KEIGHLEY,  ENGLAND. 

London  Office  -     Albion  House,  New  Oxford  Street,  W.C.I. 

EASTERN  REPRESENTATIVES— 
Shanghai  (43,  Kiangse  Rd  ).  Hankow  (Ching  Ming  Building,  Poyang  Rd.). 

Peking  (Regine  Building.  Legation  .Street)  : — 

Hong  Kong—   —  REPRESENTATION  FOR 

SHEW  AN  TOMES  &  CO. 


HPERIAC 


BRITISH  MFRS.,  Ltd. 


SPIRIT  ENGINES! 
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Telegrams  : 

"  Atlas,  Shei  fif.ld." 


Telegrams : 

"  Shipyard,  Clydebank.' 


JOHN  BROWN  &  CO  LT? 


STEEL  MANUFACTURERS,  IRONMASTERS. 
SHIPBUILDERS,     ::     MARINE  ENGINEERS 


^    TYRES  &  AXLES 


for  Locomotives,  Wagons, 
Tramway  Cars,  etc. 


SPRINGS 


Spiral,  Volute,  Canical  and 
Laminated. 


=  FORCINGS 


for  Locomotives,  Electrical 
IVlotor  Traction  and  General 
Engineering  Work 


TOOL  STEELS 


—  "ATLAS"  Extra  and 
=  "ATLAS"    Self    Hard  High 

—  Speed  Steels. 

I  STEEL  CASTINGS 

—  of  all  kinds  up  to  2  Tons  in 
=  Weight. 

I  AFLAS  WORKS.  SHEFFIELD. 

=  SHANGHAI     43,  Kiangse  Rd. 

=  HANKOW  :  Ching  Ming  Build- 
^  ing,  Poyang  Road. 

=  PEKING:  Begine  Building, 
=  Legation  Street. 


SHIPBUILDING 


TURBINE  FORGINGS 


llllllllllllllllillilllllllll 


6.000-TON  PRESS  AT  THE  ATLAS  WORKS. 

Illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 


"THE  ALLEN " 

Heavy  Fuel 

OIL  ENGINE 


THE  "  Allen  "  Heavy  Fuel  Oil  Engine  is  principally 
remarkable  for  Its  reliability  and  simplicity, 
while  it  will  drive  either  by  means  of  a  belt  or 
direct  coupled  to  electric  generators,  pumps,  agri- 
cultural, or  other  machinery. 

The  "Allen"  Heavy  Fuel  Oil  Engine  is  easily  and 
quickly  started,  and  will  run  for  long  periods  with  a 
irinimum  of  attention. 

Made  in  sizes  from  25-320  Brake  Horse  Power. 
The  "Allen"  Heavy  Fuel  Oil  Engine  runs  equally 
well  with  Crude  Oil,  Refined  Petroleum,  Shale  or 
low  grade  and  cheap  oils. 

We  are  building  engines  for  stock  requirements 
against  which  early  deliveries  can  be  given. 


.■;    JWai/c  in   Sizes  from 
25-320   Brake  Horse  Power. 


Catalogues  and  prices  on  application  to  Head  Office 
or  Eastern  Representatives:  — 

SCOTT,  HARDING  &  Co., 

6,  Peking  Road,  Shanghai. 

J.  MORRISON  &  Co..  Ltd.. 

9,  Marunouchie  East, 

Kojimachi-Ku,  Tokyo. 

RICHARDSON,  McCABE  &  Co.,  Ltd., 

11,  Grey  Strtet,  Wellington,  N  Z. 

FYVIE  &  STEWART, 

Collins  Street,  Melbourne. 


W.  H.  ALLEN,  SONS  &  C^-  L™ 


BEDFORD,  ENGLAND. 


It 


Passenger  and  Cargo  up  to  — 
the  largest  size  and  power.  = 


Drums,  Gear  Wheels,  Cylinder  ^ 

Linings  of  all  descriptions  by  ^ 

the  Hollow  Rolling  Process.  = 

MARINE  ENGINES  | 

Reciprocating    and     Turbine  ^ 

up  to  the  highest  power.  ^ 

DROP  STAMPINGS  AND  | 

FORGINGS  I 

STEAM  CHESTS  | 

for  Water  Tube  Boilers.  ^ 


&  CLYDEBANK  | 
Nr.  GLASGOW  = 


TD.,  = 
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CHEMICAL  SOLVENT 

m 

EXTRACTION  PLANT 


Complete  Installations 
furnished  to  handle  any 
or  all  Oleaginous  Seeds. 


View  :  Chemical  Extraction  Plant. 


ROSE,  DOWNS  JHOMPSONJ 


12,  Mark  Lane, 
LondoR. 


20,  Foochow  Rd., 


Old  Foundry,  HULL.  Shangha 


OIL  MILL  MACHINERY. 


OIL  EXPRESSING  MILLS 


For  all  seeds, 
any  quantity  from 
56  lbs.  per  hour. 


OIL  REFINERIES 
OIL  FILTERS. 
OIL  BOILERS. 


NEUTRALISING. 
BLEACHING. 
AND  DEODORISING 
PLANTS. 


"  Premier  "  Cage  Presses. 
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CUTLERY  is  not  the  only  purpose  for  which  STAINLESS  STEEL  is  suitable ; 
its  non-corrodible  properties  are  of  immense  importance  for  many  engineering  uses 
such  as  VALVES.  VALVE- RODS,  PUMP-RODS,  RAILWAY  CARRIAGE 
and  TRAMWAY  FITTINGS,  SHIPS'  FITTING,  WIRE  ROPE,  CHAINS, 
BOLTS,  RIVETS,  HINGES,  and  so  on  in  fact  the  purposes  to  which  it  can  be 
put  with  advantage  are  innumerable. 


Sw'^THOsFiRTHaSoNS  CSheffieicI 


SHANGHAI:  43,  Kiangse  Road.    HANKOW.  Cliing  Ming  Building,  Poyang  Road.    PEKING:  Regine  Building,  Legation  Street. 


] 


FIVE  WORKS-OVER   3,000  EMPLOYEES. 

UNITED  BRASSFOUNDERS  and  ENGINEERl  LTD., 

Empress   Foundry,   Cornbrook,    MANCHESTER,  England 

Represented  in  China  and  French  Indo-China  by  the  Anglo-Chinese 
Engineers'  Association,  Ltd.,  Peking. 

Specialists  in  the  manufacture 

GUN  METAL  &BRASS  VALVES  &  COCKS. 
STEAM,  WATER  AND  COMPRESSED 
AIR    FITTINGS  GENERALLY. 
CAST  IRON  STOP  and  SLUICE  VALVES. 

SEMI-ROTARY  PUMPS. 
EXTRUDED  BRASS  AND  BRONZE  BARS. 
BRASS  BOLTS  AND  NUTS,  STUDS  AND 
GENERAL  TURNED  WORK  FROM 
THE  BAR. 
CAST  AND  MALLEABLE  IRON  COCKS 
AND  PIPE  FITTINGS. 
PRESSURE  AND  VACUUM  GAUGES. 
INJECTORS  and   GENERAL  JET 
APPLIANCES. 
ENGINE  GOVERNORS  (Pickering,  Proell, 

and  other  types). 
SPRAYING    MACHINES    for  Insecticides 
and  Limewasbing. 
COPPERSMITHS'  WORK. 
"STELLA"  BRAND  ALLOYS, 
MANGANESE    COPPER,  SILICON 
COPPER,    FERRO    ZINC,  PHOSPHOR, 
COPPER,  AND  TIN,  etc. 

"UBEL"  SERVICE. 

If  you  are  interested  lr«  any  or  all  of  the  lines  mentioned 
and  are  in  a  position  to  take  a  hand  in  the  energetic  distri- 
bution of  the  same,  please  communicate  with  us  NOW  \.o 
our  Head  Office  at  above  address. 
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All  communications  re  the  following  firms'  Chinese 
and  Eastern  Siberian  business  should  be  addressed 
to  either  of  their  Joint  Offices,  viz.: — 

REPRESENTATION  FOR  BRITISH 
MANUFACTURERS,  LIMITED. 

HANKOW  SHANGHAI  PEKING 

Ching  Ming  Building,  Poyang  Rd.     43,  Kiangse  Rd.      Regine  Building,  Legation  Street. 

CABLES:  "REBRITMAN." 


SIR  WM.  ARROL  &  CO.,  LTD.,  Dalmarnock 

Ironworks,  Glasgow,  Scotland. 
WILUAM  BAYUSS,  LTD.,   Islington  Tube 

Works,  Sheepcote  Street,  Birmingham,  Eng. 


JOHN  BROWN  &  CO.,  LTD.,  Adas  Works, 

ShefReld,  Eng. 
CALLENDERS  CABLE  &  CONSTRUCTION 

CO.,    LTD.,    Hamilton    House,  Victoria 

Embankment,  London,  Eng. 
COCHRANE   &  CO.,  LTD.,  Middlesbrough, 

Eng. 

CRAVEN'S  RLY.  CARRIAGE  &  WAGON  CO., 
LTD.,  Darnall,  Sheffield,  Eng. 


DORMAN,  LONG  &  CO.,  LTD.,  MiddUsbrough, 
Eng. 

DOUGLAS    &    GRANT,    LTD.,  Dunnikier 

Foundry,  Kirkcaldy,  Scotland. 
THOS.  FIRTH  &  SONS,  LTD.,  Norfolk  Works, 

Sheffield,  Eng. 

FLEMING,  BIRKBY  &  GOODALL,  LTD., 
Halifax,  Eng. 

GLENHELD  &  KENNEDY,  LTD.,  Kilmar- 
nock, Scotland. 

J.  &  E.  HALL,  LTD.,  Dartford  Ironworks, 
Kent,  Eng. 

R.  &  W.  HAWTHORN,  LESUE  &  CO.,  LTD., 
St.  Peter's  Works,  Newcastle-on-Tyne,  Eng. 

ROBT.  HUDSON,  LTD.,  Gildersome  Foundry, 
nr.  Leeds,  Eng. 


HULSE  &  CO.,  LTD.,  Ord.al  Works,  Salford, 
Manchester,  Eng. 

KEIGHLEY  GAS  &  OIL  ENGINE  CO.,  LTD., 

Keighley,  Eng. 
MELLOWES  &  CO.,  LTD.,  Sheffield,  Eng. 


A.RANSOME  &  CO.,  LTD.,  Stanley  Works, 

Newark-on-Trent,  Eng. 
RANSOME  MACHINERY  CO.  (1920),  LTD,. 

14'16,  Grosvenor  Gardens,  London,  Eng. 
SIMON-CARVES,   LTD.,   20,  Mount  Street, 

Manchester,  Eng. 

WHITECROSS  CO.,  LTD.,  Warrington,  Eng. 


Bridge  Builders,  Hydraulic  Machinery  and  Crane 
Makers. 

Solid  drawn  Brass  and  Copper  Locomotive,  Con- 
denser ana  Marine  Tubes,  Solid  drawn  Square 
Shaped  and  Ornamental  Brass  and  Copper  Tubes, 
Brass-cased  Tubes. 

Manufacturers  of  Armour  Plates,  Crank  Shafting, 
Tyres,  Axles,  Presses,  &c. 

Insulated  Wires  and  Cables  for  Electrical  Installations, 
Telegraph  and  Telephone  Work,  &c. 

Cast  Iron  Pipes  and  Connections  for  Gas,  Water, 
Steam,  Sewage  and  Hydraulic  purposes,  &c. 

All  kmds  of  Rollmg  Stock  for  Railways  and  Tram- 
ways, Under-frames,  Bogies  and  general  Iron  and 
Steel  work,  mcluding  Axle  Boxes,  etc.,  for  all 
kinds  of  Rolling  Stock. 

Structural  Steel  Work  of  all  descriptions.  Galvanised 
Steel  Wire,  Steel  Plates,  Joists,  Angles,  &c. 

Rice  Mill  Machinery. 

High  Speed  Steel,  Steel  Castings  and  Forgings, 

Projectiles,  Engineers  Small  Tools  in  High  Speed 

Steel,  Files,  Edge  Tools,  &c. 
Leather  ^nd  Textile  Machine  Belting,  Suction  and 

Canvas  Hose,  Woollen,  Worsted  and  Cotton  Cards. 
Sluice  Valves  and  all  Water  Works  Supplies,  Water 

Meters,  etc..  Power  Pumps  for  all  purposes. 
Refrigerating   Machinery  and   Commercial  Motor 

Vehicles. 

Locomotives,  Marine  Engines  and  Boilers,  Light 
Cruisers,  Destroyers,  Passenger  Vessels,  Floating 
Docks,  &c. 

Portable  and  Permanent  Light  Railway  Plant,  ccm- 
prising :  Steel  Tipping  Wagons,  Goods  Wagons, 
Mining  Trucks,  Sugar  Cane  Cars,  Steel  Colliery 
Tubs,  Contractofi'  Plant,  Light  Locomotives, 
Turntables,  Wheels  and  Axles,  Roller  Hearings, 
Switches  and  Crossings,  Light  Railways  for 
Plantations  and  Estates. 

Lathes  and  Machines  used  in  the  .manufacture  of 
Heavy  Ordnance,  Armour  Plates,  Marine  Turbines, 
and  for  Railway  Work. 

Vertical  and  Horizontal  Gas,  Oil,  and  Petrol  Engines 
and  Suction  Producer  Gas  Plants. 

"  Eclipse  "  Patent  Lead  Covered  Glazing  Bars, 
Glass  for  Steel  Sashes,  Steel  Window  Sashes  for 
Factories,  Steel  Sashes  and  Casements,  Sanitary 
Fittings,  Lead  Pipes  for  Gas  Service  and  Water 
Service,  Composition  Tin  Lead  Pipes. 

Wood-Working  and  Cask-Making  Machinery. 

Concrete  Mixers,  Steel  Pikinp,  Pile  Drivers,  Road 
Making  Plant,  &c. 

Coke  Ovens  with  By-Product  Recovery,  Chemical 
and  Acid  Plants,  Coal  Washers  and  Conveyors, 
Glass  Works,  Ferro-Concrete  Work,  &c. 

Special  "  WHITECROSS  "  Brand  Colliery  Hauling 
and  Winding  Ropes.  Manufacturers  of  Patent 
and  Plough  Steel  Wire  Ropes  for  Mines,  Lifts, 
Cranes,  Shipping  and  all  purposes. 


London  Office  :  8,  The  Sanctuary,  Westminster,  S.W.  1. 

Cabl««:  "REBRITMAN,  LONDON.  Telephone  No.:  VICTORIA  5466. 
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DODWELL  &  CO. 

Limited, 

Import  and  Export  Merchants, 

Contractors, 
Steamship  Agents, 
Insurance  Agents,  and 
Coaling  Contractors. 

Head  Office  : 

24,  ST.  MARY  AXE,  LONDON,  E.C. 

Branches  : 

CHINA  :   Hongkong,  Canton,  Foochow,  Shanghai,  and 

Hankow. 
JAPAN  :  Yokohama  and  Kobe. 
CEYLON:  Colombo. 

U.S.A.  :  New  York  (N.Y.),  Tacoma  and  Seattle  (Wash.), 

San  Francisco  (Cal.). 
BRITISH  COLUMBIA:  Victoria  and  Vancouver. 
ARGENTINE  REPUBLIC  :  Buenos  Aires. 
BELGIUM  :  Antwerp. 

BARRY  &  DODWELL  Ltd.,  Chungking. 


MANLOVES 
SUGAR  MILL  MACHINERY. 


COM'PLk'CE  INSJJJLLATIONS 
for 

FACTORY  and  REFINERY. 


THREE  ROLL  BELT  DRIVEN  SUGAR  MILL.  ' 

With  compound  gearing  in  FRONT.  'mr 
WRI'UE  FOR  L/S'U  S.  458. 


MANLOVE,  ALLIOTT  &  CO.,  LTD., 

BLOOMSGROVE  WORKS, 

NOTTINGHAM,  ENGLAND. 


mi 


CABLES 

::  For  the  :: 
transmission  of 
Electrical  Energy 
for  any  purpose 


Laying  H  E-NI  L-ELy  Cables  at  KIOTO,  JAPAN. 

^^^E  undertake  the  complete  installation  of 

Electric  Supply  Mains 


W.  T.  Henley's 
Telegraph  Works 
Co.,  Ltd., 


in  an)'  accessible  part  of  the  world,  or  we  supply 
Electric  Cables,  small  or  large,  for  our  customers 
to  erect  themselves. 

We    supply  electric   wires    of   all    sizes,  but  we  do 
not  carry  out  wiring  installations. 
Mention   this  journal  and  ask  for  catalogues. 

/7ger.<s  in  China  and  Slrails  5e///emen'3-BRlTISH  ENGINEERING  COMPANY  OF  CHINA, 
47,  Szechuen  Road,  Shanghai,  and  Central  Engine  Works,  Laidlaw  Buildings,  Battery  Road,  Singapore. 


Blomfield  Street, 
London,    E.C.  2. 
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COMPLETE  OIL  MILL  INSTALLATIONS 

FOR  THE  TREATMENT  OF  ALL  VARIETIES  OF 

OIL  BEARING  SEEDS  AND  NUTS. 


PATENT  SOLVENT  OIL  EXTRACTION  PLANTS 


DOUGLAS  &  GRANT,  V 

HEAD  OFFICE  AND  WORKS: 

KIRKCALDY,  SCOTLAND. 

LONDON  OFFICE  : 

HASTINGS      HOUSE,      NORFOLK      STREET.       STRAND,  W.C.2. 

EASTERN  BRANCHES 

CALCUTTA,  MADRAS  RANGOON,  BANGKOK,  SAIGON,  HAIPHONG. 


TELEGRAMS : 
Douglas,  KirkcaUly.  DouRrant,  Madras. 

Diiiiiiikicr,  Estrand  l,ondon.    Douglas,  Saigon. 
Kaith,  Rangoon.  Douglas,  Haipliong. 

Ricomills,  Calcutta.  Douglas,  Bangkok 


CABI<E  CODES  : 
A.I.  &  A.B.C.,  4th  8e  sth  Editions. 
Engineering,  Broomhalls  Imperial 
Bentley's  Phrase,  Marconi  International. 


"TEON"  is  the  original  "ALL  BRITISH" 
HEAT,  STEAM  &  WATERPROOF  BELT. 

''TEON"    fabric    is   the  strongest 
Cotton   Duck,    impregnated  and 
welded  in  plies  under  heavy 
hydraulic  pressure. 

"  TEON  "  is  copper 
sewn  (except 
3  ply). 


For  all 
Sorts  &  Conditions 

of  Drives. 
1^ 


Telegrams : 
"REOBRITMAN. 

SHANGHAI. 


SHANCHAI:  43,  Kiangse  Road 
HANKOW  .  ( hing  Ming  Building,  Poyang  Rd. 
PEKING:  Regine  Building,  Legation  Street. 


ACID  & 
CHEMICAL 
RESISTING. 


"Teon"  Belting. 


Fleming,  Birkby  &  Goodall,  Ltd., 
HALIFAX,  ENG. 
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F^o  o  f  in^  the  World. 


The  Building  Requirements 

of  every  Country  and  every  clime  are 
met  most  adequately,  most  economically, 
and  most  satisfactorily  by 

BRITISH  MADE 

Everite  &  Asbestilite 

Asbestos-Cement  Building  Materials 

CORRUGATED  SHEETS 

FLAT  SHEETS-SLATES-TILES 

For  all  Building  purposes. 

They  keep  a  building  warm  in  winter 
and  cool  in  summer,  being  non-conductive, 
perfect  insulators,  and  free  from  con- 
densation. Each  material  is  absolutely 
water-proof  and  fire-proof. 

Every  modern  building  should 
be  waterproof  and  fire-proof 

— for  the  sake  of  tfie  building  ; 

— for  the  sake  of  those  in  the 
building  ; 

— for  the  sake  of  the  stock  and 
machinery  in  the  building. 

It  becomes  imperative,  there- 
fore, for  you  to  know  every- 
thing about  EVERITE  and 
ASBESTILITE. 

EVERITE  is  being  used  in  place 
of  Corrugated  Iron. 

Unrestricted  supplies  available 
for  Home  and  Export. 

Illuslrated  Catalogues,  Quota/ions,  Satnples, 
and  full  particulars  from  Sole  Maiiu/achtrers  : 

British  Everite  &  Asbestilite  Works, 


Ltd.,- 


29,  PETER  STREET,  MANCHESTER,  England. 

'Phone—  Cables— 
7790  City,  Manchester.    "Everite,  Manchester."— All  Codes 


SANDERS,  REHDERS 

&  CO.,  Ltd. 

London  &  Manchester. 

1921 

"S  ARCO-RELI ANCE" 


MOTOR  CYCLES. 

Special  2-stroke,  or  "  JAP "  4-stroke  Engine, 
2-Speed   and    Kick-starter    with  Hand-clutch. 

PROMPT  DELIVERIES. 


Also  BUYERS  and  SHIPPERS  of  all  kinds  of 


MACHINERY 
and 
PLANT, 
MILL  SUPPLIES, 


ESTABLISHED  1888. 


METALS, 
TOOLS  and 
ENGINEERING 
APPLIANCES. 


LIGHT  RAILWAYS 

POINTS  &  CROSSINGS 
TURNTABLES 
TIPPING  WAGONS 
COLLIERY  TRUCKS 
SUGAR-CANE  WAGONS 
SMALL  LOCOMOTIVES 


AND 


C.  769.  — DOUBLE  SIDE  TIP  WAGON. 

ROBERT  HUDSON  LTD. 

Gildersome  Foundry,  near  LEEDS. 

Tel.  Address  :  "  Raletrux,  Leeds." 

Shanghai :  43,  Kiangse  Rd.    Hankow  :  Ching  Ming  Building,  Poyang  Rd. 
Pekin  :  Regine  Building,  Legation  Street. 

Tel.  Address  :    Uebrltman,  Shanghai." 
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A>JD 


KEAlgMS 


Halt 


Or  t  let  Equipincm  ti  Orqaiii.^aJion  specialists 


brks.  Stamfbrxl  Street 
LONDON.  &Ei  ^ 


ESTABLISHED  OVER   HALF  A  CENTURY. 


TUBES 


SOLID  DRAWN  BRASS  TUBES. 
SOLID  DRAWN  COPPER  TUBES. 
SHAPED  BRASS  &  COPPER  TUBES. 
BRASS  CASED  TUBES. 
BRAZED  BRASS  TUBES. 
SQUARE  BRASS  TUBES. 
CLOSE  JOINT  STEEL  TUBES. 


ON  THE  LISTS  OF  THE  ADMIRALTY,  WAR  OFFICE, 
COLONIAL  GOVERNMENTS   AND    RAILWAYS,  ETC. 


WILLIAM   BAYLISS,  LTD., 

ISLINGTON  TUBE  WORKS, 
SHEEPCOTE  STREET, 
BIRIVIINGHAIVI. 


Telephone  : 
MIDLAND  1409 
(2  lines). 


Telegrams  : 
"DRAWBENCH,"  Birmingham. 
ABC  Code,  5th  Edition. 


Shanghai  :  43,  Kiangse  Road.    Hankow  :  Ching  Ming  Building, 
Poyang  Road.     Peking  :  Regine  Building,  Legation  Street. 


Dermaxine  Valves 

Fitted  with  the  ANCHOR   BUSH  (Patent),  preserve 
the  vacuum  more   effectively  than  any  other. 


DERMATINE  Flexible  Valves  fitted  with 
the  Anchor  Bii.sh  i>end  qicite  easily,  yet  are 
immune  from  en/argement  or  elongation  of 
the  central  hole.  They  maintain  a  consi.s- 
tently  high  vacuum. 

With  Dermatine  Hard  Valves  for  working 
against  a  flat  guard,  just  sufficient  flexi- 


Look  for  this  mark 
on  all  valves. 


bility  is  provided  to  prevent  the  beat  on 
the  seating  frpm  cracking  the  valve.  '' 

The.se  advantages  naturally  appeal  to  all 
practical  engineers  and  pump  makers,  who 
realise  renewing  valves  involves  labour 
costs  in  addition  to  the  cost  of  the  material 
used  for  the  valves. 


All  enquiries  receive 
prompt  attention. 


DERMATINE  C9  UP 

NEATE      STREET,      LONDON,      S.E.5,  ENGLAND. 
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CAST-IRON  PIPES 

OF  ALL  SIZES,  FROM  U  INCH  TO  48  INCH  DIAMETER, 


FOR 


WATER,  GAS,  and  STEAM. 


Robert  Maclaren  &  Co.,  Ltd., 

EGLINTON   FOUNDRY,  GLASGOW,  SCOTLAND. 

Cable  Address:  "Socket,  Glasgow."  Catalogue  on  Application. 


CAST 

IRON 

PIPES 

SPEOIAL  OOIMNECTIONS. 
ALSO 

COLUMNS,  TANK  PLATES 

AND 

ALL  KINDS  OF  BENERAL  CASTINGS 

Jk    1       1  SXZX3S, 

mam  mm  pxtrfoszss. 

Cochrane  &  C-  Li 

(Cochrane  Grove  branch), 

Ormesby  Iron.  Wox*ks, 

Middlesbrough-on-Tees^  ENGLAND. 

CaJsles:  "COCHRANE  GROVE,"  MIDDLESBROUGH   or  LONDON. 

Shanghai  :  43,  Kiangse  Rd.    Hankow  :  Ching  Ming  Building,  Poyang  Rd.  ; 
Peking  :  Regine  Building,  Legation  Street. 

For  the  Plantation,  Mine  or  Works 


Small  B.E.V.  Loco  Drawing  Train  in  Excavation 
Tunnel  for  City  of  Bradford  new  main  drainage 
scheme. 


The  Electric  Loco  shown  will  haul  or 
push  loads  up  to  10  tons  on  any  gauge 
track  19  in.  to  Standard  4  ft.  8.^  in. 
Simple,  safe  and  cheap  to  use.  A  boy 
can  drive  it.  Apply  the  brake  the  Loco 
stops,  and  cannot  be  started  again  till  the 
brake  is  released.  Built  of  Steel  and  Iron 
the  Loco  is  indestructible. 

We  also  Manufacture  several 
types  of  ELECTRIC  TRUCKS. 


BRITISH  ELECTRIC  VEHICLES,  LTD., 

Sales  Dept.  : 

126-128y  Hamilton  House,  Bishopsgate,  London,  E.C.2 

^-acforj;— CHURCHTOWN  WORKS,  SOUTHPORT,  ENGLAND. 
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EdgSrAilen  News 


Are  you  interested  in — 


T/ic  Locomotive  and  the  Aeroplane. 
Heat-  Treatment  of  Special  Alloy  Tool  Steels. 
Steel  Problems  Investigated. 
Satvs  before  the  Flood. 
Steel  Castillo  Production. 


These  are  a  few  of  the  subjects  discussed  in  the  ninth 


number  ol 


EdgarAllen  News 


a  new  Steel  and    Engineerinjr    Journal   published  by 
Edgar  Allen  &  Co.,  Ltd.,  for  the  benefit  of  Steel  users. 
In  addition  to  the  articles  enumerated  above,  this  issue  contains  selected  technical 
notes  culled  from  the  World's  Press,  and  other 

interesting  matter.    See  that  you  are  on  the  I  

mailing  list  for  this  publication,  a  specimen  copy  Edgar  Allonge  Co.  Limited 

/-        1    .     I  .w     ,  ,  ■  H  tinprfi=a  STKKL   WnrUs.   Sheffield.'   Ix  J 

of  which  will  be  sent  by  return,  if  the  Request  ^  ^ 

-r.         t    .        .  .  .  I      Pleaie  send  me  a  specimen  copy  of 

I         the  Edgar  Allen  News. 


Form  below  is  filled  in  or  mentioned. 


Edgar  Allen  &  Co.  Limited  j 

Imperial  STEEL  ..Works,  Sheffield. 


Name  ... 
Firm 


Address 


E.E. 


BROOKS  &  DOXEY 

(1920)  x«xiM[xaTz:x> 

(Incorporating  LORD  BROS.,  Todmorden), 

MANOHESXER,  ENGLAND. 


AGENTS  — 

CHINA- JARDINE,   MATHESON  &  CO.,   LTD.,  Shanghai. 


JAPAN— SUZUKI  &  CO.,  Kobe. 


Makers  of  complete  Installations  of  Machinery 
for  the  SPINNING,  WINDING  and 
DOUBLING  of  COTTON. 


Split-Drum  **  Ohoeao  *'-Windor, 


H,ng  Spinning  Frame. 
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C.  M.  &  M.  SPECIALITIES : 

CENTRAL  EXHAUST  AND  HEAT  EXTRACTION  STEAM  ENGINES 

with  Piston  Drop  Valves,  forced  lubrication  to  all  working  parts  and  Patent  Combined  Drain 
Exhaust  and  Relief  Valves  allowing  of  Exhaust  to  vacuum  and  atmosphere  In  the  same  Engine 
under  the  most  economical  conditions 

DIESEL  OIL   ENGINES  from  so  B.H.P.  upwards, 

CONDENSING  PLANTS  "p  to  any  capacity  and  supplied  with  reciprocating  or 
Rotary  Air  Pumps,  also  steam  jet  Air  Extraction. 

COMPLETE  POWER  INSTALLATIONS. 


May  we  send  yov  further  pattimlars  ? 


C.  M.  &  M.  650  I.H.P  Central  Exhaust  Steam  Engine. 


I. 


DAVID  BROWN,  Junr. 

62,  Robertson  Street,  GLASGOW. 


Acids:  Acetic 

Caustic  Potash 

Naphthas 

Oils:  Whale 

Benzoic 

Caustic  Soda 

Naphthalenes 

Paints 

Carbolic 

Coal  Tar 

Oils:  Anthracene 

Pitches 

Cresyjic 

Copper,  Acetate 

Blastfurnace 

Red  Lead 

Hydrochloric 

Copper,  Iodide 

Creosote 

Resins 

Sulphuric 

Copper,  Nitrate 

Coal  Tar  Creosote 

Soaps  (hard  and  soft) 

Alum 

Copper,  Sulphate 

Essential 

Sulphate  of  Ammonia 

Alum  Sulphate 

Cresols 

Fuel 

Sulphate  of  Alumina 

Ammonia  (liquor  and 

Dry  Felt  Fibre 

Fusel 

Tar 

refined) 

Glucose 

Fish 

Terneplates 

Asphalt 

Glycerine 

Gas 

Tinplates 

Basic  Slag 

Hair  (Manufactured) 

Green 

Toluol 

Benzol 

Lubricating  Greases 

Lubricating 

Varnishes 

Bricks  (Fireclay  and 

Molasses 

Paraflan 

Waxes 

Silica) 

Motor  Spirit 

■  Petroleum 

FUEL   OILS    FOR    ALL  PURPOSES 


TERMS  OF  PAYMENT  ARRANGED  TO  MEET  BUYERS'  CONVENIENCE. 

Telegraphic  and  Cable  Address:  "OLYMPIC,  GLASGOW." 
Codes  :  A  B  C,  5th  and  Private. 
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ECONOMY 

IN 

First  Cost,  Installation  and  Performance,  is  effected  by  using 

KITCHEN'S  REVERSING  RUDDERS 

on  your  BOAT,  BARGE  or  SHIP.  It  eliminates  Reverse  Gears  and  Reversible 
Propellers  with  their  attendant  complications.  Reduces  to  a  minimum  the  wear  and 
tear  on  your  Engine  due  to  its  steady  running  in  one  direction  only.  Gives  you 
one-man   control   of  direction   and  speed,  greater    manoeuvring    power,   and  ability 

to  instantly  check  your  ahead  speed. 

KITCHEN'S    REVERSING    RUDDER    COMPANY,  LIMITED, 


-711, 

Cables  :  — 

REVERSING,  LIVERPOOL 


Manufacturing  Licensees  for  British  Columbia,  Canada  : 
MESSRS.  YARROWS,  LIMITED. 
VICTORIA.    B.C..  CANADA. 


t 


Stocks  of 

British  Standard 
Sections  in 
Joists,  Channels, 
Angles,  Tees, 
Flats,  etc. 


SERVICE. 


SERVICE  is  a  word  with  many 
meanings.  To  us  in  our  busi- 
ness it  means  the  placing  at  your 
disposal  a  specialised  knowledge 
of  design  in  Steel  Construction — 
a  knowledge  confirmed  and  im- 
proved by  experience  —  to- 
gether with  soundness  in 
workmanship  and  material.  In 
short,  the  supplying  of  exactly 
what  is  wanted  speedily, 
satisfactorily  and  reasonably. 




STEEL  FRAME  BUILDINGS 

From  Stock  Materials. 

We  are  willing  to  prepare  designs  to  your 
requirements  and  submit  them  free  of 
charge.  Oar  section  book  free  on  application. 


ARCHIBALD  D.  DAWNAY  &  SONS,  Ltd. 


STEELWORKS  ROAD.  BATTERSEA.  S.W.  11. 
Telepbooet  :    Battersea  1094  (3  lines)    ::    Cardiff  2557. 


Teletframs 


l!l| 


0  And  at  EAST  MOORS.  CARDIFF. 

Dawnay.  Battsquare.  London."    ::   *'  Dawnay.  Cardiff." 


Economise  in  Sliipping  and  Save  Freight 

BY  BALING  YOUR  GOODS  TIGHTLY  IN  A 


BIJOLI"  PRESS 


Baling  Press  for  Flax,  Sisal,  and  aim.la.  l  ibres  to  give  Maximum  Density  Permissible. 

Why  ship  things  such  as  Sheet  Rubber,  Hides,  Bark,  etc.,  loosely  packed 
when,  If  properly  pressed,  you  can  save  at  least  half  your  freight. 

::    ::    WRITE  TO  :: 

Shirtliff  Bros.,  Ltd.,  Letchworth,  Herts,  England 
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THE  BIRMINGHAM 
BATTERY  &  METAL  CO.,  LTD., 


MANUFACTURERS  lOF 


BRASS  &  COPPER  TUBES 

(SEAMLESS  AND  BRAZED) 

For  Locomotive,  Marino  and  other  Purooses. 


BRASS  SURFACE  CONDENSER 
TUBES. 

Brass  and  Copper  Sheets,  Wire  and  Rods,  Yellow 
Metal  Sheets  and  Rods,  Brazing  Solder,  Yellow 
Metal  and   Naval  Brass  Condenser  Plates,  etc. 


Selly  Oak,  Birmingham. 

Telegrams  :  "BATTERY,  SELLY  OAK." 


PRATT  CHUCKS 


British  Manufacture. 


INDEPENDENT  4-JAW  CHUCKS 

With  Reversible  Jawt  and  Heavy  Bodies.  Double  Thrust  Bearings  to  Screws 
(lO-in.  size  and  upwards). 

STANDARD  SIZES— 
4i,  5,  6,  8,  9,  10,  12, 14,  IS,  16,  17,  18,  20,  22,  24,  26.  28  &  30  inches  diam, 

UNIVERSAL  GEARED  SCROLL  CHUCKS 

Sjll-csntring  with  thr^e  or  (ojr  jaws.    Standard  Sizes  4",  5",  6",  It', 9" 
lOi".  12".  15",  t8"  &  21'  diam. 

2-JAW    BRASS    FINISHERS'  CHUCKS 

Universal  and  Independent.   Standard  Sizes— S,  6,  7i,  9.  12  &  15  inches  diam. 

REVERSIBLE    FACE    PLATE  JAWS 

standard  Sizes— 6,  8,  10,  12  &  14  inches. 


Manufacture  1  by 


F.  Pratt 

&  Co.  Ltd. 


HALIFAX 

'    Telegrams  :"Pf all,  Halilax.' 
England.  Telephone:  No.  161 


r 


STERN  WHEEL  STEAMER 


built  by 


YARROW  &  CO.,  L™,  Glasgow, 

{formerly  of  Poplar,  London}. 

Yarrows,  Limited,  of  Victoria,  British  Columbia,  Shipbuilders,  Ship  Repairers  and  Engineers, 
are  associated  with  Yarrow  &  Co.,  Ltd.,  Glasgow. 


I  he  above  reive  .^ni^  a  :;hallutf  clratt^ht  ^lernwlieel  Stea/ner,  len^lh  130  ft.,  beam  31  ft., 
driiushl  3  It.  when  carrying  I/O  tons. 

Messrs.   YARROW  construct  fast  Passenger  and  Commercial   Vessels,    Shallow  Draught 
Steamers,  Tugs,  &c.,  propelled  by  Sternwheels,  Side  Wheels,  or  Screws  working 
in  Tunnels  fitted  with  Yarrow's  Patent  Hinged  Flap. 
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NOTES    AND  COMMENTS. 


EFFICIENT 
SALESMANSHIP. 


The  example  of  enterprise  sliown  by  an  Americnn 
firm  of  motor  car  maniifar-turers  and  their  represen- 
tatives in  the  recent  demonstration  of  some  of 
their  vehicles  in  China  is  one 
ihat  mig-ht  well  be  extensively 
followed.  With  the  necessary 
ad.jnstments  as  to  procedure,  the 
moral  may  be  said  to  apply  wlierever  it  is  sought  to 
sell  foreig-n  manufactured  goods  in  and  to  the  Far 
East.  in  tlTe  case  mentioned  the  car  covered  a 
total  of  over  -500  miles,  and  was  finally  sold  in 
Tlankow.  The  car  was  demonstrated  chiefly  to  the 
local  officials  and  native  gentiy,  who  were  greatly 
interested  in  its  operation  and  price,  and  several 
sales  were  made.  At  Kaifengfu,  the  military 
governor  of  TTonan  not  only  opened  negotiations  for 
the  ptirchase  of  a  car,  but  i)7-opc-,'^d  the  building 
of  a  road  from  the  north  gate  o?  Kaifengfu  to  the 
Yellow  River,  a  distance  of  about  fifteen  miles,  from 
where  a  good  cart  road  follows  the  river  to  Tsin:infu, 
the  capital  of  Shantung.  The  governor  propose--' 
to  establish  a  motor-bus  sers'ice  between  thr'se 
two  provincial  capitals.  The  representative  who 
demonstrated  this  car  expre.ssed  the  belief  that  not 
only  can  passenger  cars  be  operaied  at  a  pi'ofif 
in  China,  but  that  motor  trucks  can  successfully 
compete  with  native  cars  in  cnTTving  produce  from 
the  interior  to  the  railway.  Though  the  territory 
covered  in  the  demonstration  is  not  supplied  witli 
roads,  in  the  modem  sense,  and  though  the  surface 
of  the  ancient  cart  roads  is  very  rough,  the  demon- 
.strator  was  convinced  that  the  roadbeds  were  in 
fair  condition,  and  that  not  much  work  would  be 
ref(uired  to  adjust  these  highways  to  motor-car 
traffic. 


PRAISE  FOR 

BRITISH  STEEL 
MAKERS. 


Rightly  or  wrongly,  a  tendency  fo  self-praise  is 
thought  to  be  a  trait  of  the  American  7)eople,  bnt 
those  wlio  are  tempted  to  credit  this  gieat  nation 
with  such  a  characteristic  mav 
well  hesitate  when  they  think 
of  Professor  Albert  Snuveur.  of 
the  TTarvard  TTniversity,  and  his 
recent  address  on  steel  production.  The  Professor 
admits  that,  if  all  the  contributions  of  American 
metaflurgists  and  scientists  to  the  art  of  makintr 
%if'f-]  liad  never  been  made,  iron  and  steel  would 
continue  to  be  manufactured,  worked,  and  treated 
practicallv'  as  tliev  are  to  day  in  reduced  propor- 
tions, to  be  sure,  but  of  nninii>'tired  qualitv.  On 
the  otlier  band,  if  tlie  contributions  of  English 
metallurgists  and  scientist's  were  witluVawn  thf 
entire  stnictnre  of  the  iron  and  steel  industry  would 
ijfnorniniously  collapse.    The  industry  would  have 


neither  puddling  furnaces,  nor  crucible  steel,  nor 
Bessemer  steel,  nor  open-hearth  steel,  nor  rolling 
nor  forging  appliances.  Professor  Rauveur  thinks 
that  America's  contributions  to  the  industiy  have 
been  chiefly  of  a  mechanical  kind,  that  they  have 
consisted  in  the  main  in  labour-saviuig  devices  and 
machinery  destined  to  cheapen  and  speed  up  pro- 
duction. In  this  they  have  been  undoubtedly  suc- 
cessful, and  the  importance  of  sjjeeding  up  and 
cheapening  production  is  not  to  be  denied  or 
belittled.  Admissions  such  as  these  are  at  once  just 
and  g'enerous.  In  return,  one  may  well  congratulate 
America  on  the  position  she  holds  amongst  iron  and 
steel  producing*  nations,  and  for  the  commercial 
genius  her  tnanufacturers  have  shown. 


A  good  opportunity  has   been   offered  .lapan  for 
seeing-  herself  as  others  see  her,  the  term  "  others 
in  this  instance  comprising  mainly  Sir  Tolm  Randies, 
M.P.,     who    lately    visited  the 
AS  OTHERS     East,  and  the  Manchester  Cham- 
8EE  JAPAN.  of  Commerce.  The  opportunity 

was  provided  at  a  recent  meet- 
ing of  the  Chamber.  It  is  believed  that  Japan 
seriously  intends  to  become  one  of  the  great  mer- 
cantile countries  of  the  world.  Manchester  views 
with  concern  the  support  which  the  Tapanese 
Government  gives  the  cotton  industry  and  the  manu- 
facture of  cotton  goods  in  subsidising*  steamers 
caiTying  the  goods.  General  recognition  is  g*iven  to 
Japanese  initiative  and  push  Mtich  has  been 
said  in  the  past  as  to  the  improper  use  of  Trade 
Marks  in  Japan,  and  as  to  commercial  methods  fol- 
lowed in  certain  other  directions.  Sir  John 
Randies  rightly  attributes  this  to  the  fact  that  until 
the  Jai)anese  began  their  rapid  WesternisatioTi 
business  had  been  left  to  lower  types  of  men.  But 
this  will  not  continue,  and  it  is  recognised  that  a 
change  is  already  coming  in  Japan.  It  is  believed 
that  Japan  is  making  sincere  efPort  to  bring  her 
great  commercial  interests  up  to  date,  and  pxtt  them 
on  straight  lines,  and  that  Japan  is  sincere  in 
her  earnest  desir^e  for  Great  Britain's  friendship. 
Sir  John  urges  that  it  is  for  Great  Britain  to  honour 
and  try  to  appreciate  the  Japanese,  as  they  have 
tried  to  appreciate  Great  Britain;  that  the  interests 
of  both  countries  are  really  the  same,  an'd  although 
in  certain  directions  both  are  competitors,  room 
exists  for  both  in  the  markets  of  the  world.  Alto- 
gether, a  very  fi'iendly  and  appreciative  opinion  was 
given,  sufficiently  outsjioken  to  prove  of  value 
to  business  interests  i"  .Tanan,  and  so  commendatory 
tint  It  should  prove  pleasing. 


A  booklet  has  been  published  in  London,  setting 
foi-th  the  Irn]>ortant  objects  and  work  of  tl;c 
Department  of  Overseas  Trade;  also  the  spirit  in 
GOVERNMENT  ^'^'"^''^  labours  are  conducted. 
ASSISTANCE  FOR  Tliose  wlio  kuow  and  use  the 
_J?"'J['®"_  r)e])artment — anU  we  ourselves 
are  amongst  the  number — will 
probably  deem  that  its  important  aims  and 
achievements  are  rather  under-  than  over-stated 
in  the  pamphlet  just  issued.  Nevertheless,  the  book 
is  to  be  welcomed,  and  its  wide  circulation  much  to 
be  desired.  It  sets  out  in  detail  the  way  in  which 
the  Department  is  prepared  to  assist  British  trade, 
and,  as  Mr.  Eellaway,  ^f.P.,  the  Parliamentary 
Secretary,  points  out  In  the  opening  chapter,  the 
more  frequently  British  traders  have  recourse  to  the 
Denar-tment.  the  more  useful  it  will  be.  Mr. 
Kellaway  a-lso  makes  it  quite  plain  that  Govern- 
ment interest  in  trade  does  not  mean  inter- 
ference. The  Department  helps  the  trader  by 
distributing  information  through  a  variety  of 
media,  Including  the  Bnnrd  nf  Trade  Journal, 
and  by  sup])lylng  details  conceining  contracts  open 
to  tcndhr,  overseas  'demand  for  particular  goods, 
suitable  ag-ents  for  British  manufacturers  an,d  par- 
ticulars as  to  l)est  methods  of  marketing,  nature  of 
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competition,  customs  tariffs  and  reo"iilations,  credit 
conditions,  etc.  It  organises  Trade  Fairs,  with  the 
objeot  of  attracting"  importaiit  overseas  Iniyers 
and  bringing  them  in  toiudi  with  the  Britisli 
producer.  The  great  suocess  attending  these  fairs 
has  been  subject  for  g-eneral  comment  and  con- 
gratulation. The  Department  also  arranges  exhi- 
bitions of  foreign  goods  and  catalogues,  and  the 
extent  of  its  endeavoxirs  in  this  connection  can  be 
gauged  from  the  succeeding"  paragraph.  It  sends 
ahroad  expert  missions,  wholly  financed  by  the 
Department  or  in  co-operation  with  trade  associa- 
tions, to  study  overseas  markets.  Eleven  important 
missions  of  tin's  natiire  have  already  been  despatched. 
The  Department  has  control  of  the  Trade  Com- 
missioner and  Imperial  Trade  Correspondent  Ser- 
vice in  the  Empire ;  of  the  Commercial 
Diplomatic  Rer^nce  attached  to  the  British  Diplo- 
matic Missions  in  foreign  coimtries,  and  of  the 
British  Consular  Ser\M'ce.  Since  its  inception  in 
the  summer  of  1917  the  Depai"tment  has  been 
engaged  in  building"  up  a  much  more  comprehensive 
commercial  organisation.  In  the  Ein])irp  there  are 
now  fourteen  Trade  Commissioners  at  work,  and 
in  place  of  the  handful  of  pre-war  Commercial 
Attaches,  a  new  service,  stylexl  the  Commercial 
Diplomatic  Service,  has  been  established.  Tliere 
are  some  fifty  posts  in  all,  and  the  officers  of 
the  Service  are  stationed  in  all  the  more  important 
foreign  markets.  With  the  execution  of  quite 
a  nominal  charge  for  special  ser^nces  and  confiden- 
tial information,  use  can  be  made  of  the  Depar-tment 
free  of  charge,  and  no  preferential  treatment 
is  made  between  the  large  and  the  small  firm,  or 
between  the  manufacturer  and  the  merchant.  A 
study  of  what  the  Department  has  already  done,  and 
of  its  potentialities  for  increased  utility,  shows  how 
directly  and  immenselv  beneficial  (roveniment 
assistance,  as  it  is  rendered  by  the  Department, 
is,  and  can  he,  to  British  export  trade. 


During  the  month  the  Foreign  Samples  Exhi- 
bition of  the  Department  of  Overseas  Trade  has  been 
opened  in  London  at  the  new  quarters  in  Old  Bailey. 

Something  like  80,000  sample?! 
ExmBiTioN  OF  from  all  narts  of  the  world 
SAMPLES.       have  heen  collected,  and  from  these 

British  man\ifacturers  should  be 
able  to  gain  a  very  clear  idea  as  to  what  their  com- 
petitors abroad  are  doing,  and  as  to  what  the 
overseas  markets  reqrtire.  The  scope  of  the 
exhibition  is  very  wide,  and  the  samples  of 
machinery  are  for  the  most  part  small.  At  the 
same  time,  engineering  to-day  enters  into  so  many 
industries,  that  the  exhibition  should  he  of  great 
value  to  the  manufacturing-  engineer.  The 
Department  of  Overseas  Tra'le  may  well  be 
congratulated  on  the  results  so  far  being  achieved. 
It  is  part  of  the  dutv  of  officers  of  this  department 
to  send  home  sets  of  samnles  of  foreign  goods,  the 
competition  of  which  is  affectino-  the  sale  of  British 
manufactures.  At  the  same  time,  thev  report  the 
prices  and  terms  of  sale,  and  give  particulars  con- 
cerning the  piirchasers.  These  samples  and  par- 
ticulars are  made  available  to  manufacturers  and 
exporters  of  British  poods,  but  not  to  importers  of 
foreign  ffoods.  Special  ranffes  of  samnles  are  sent 
for  exhibit  to  the  industrial  districts  interested  in 
order  that  manufacturers  mav  have  practical  illus- 
trations of  Ihe  competition  which  they  have  to  face. 
Sixty-nine  thousand  manufacturers  or  merchants 
hnve  inspected  these  object  lessons  ;  and  4,000  samples 
have  heen  loaned  to  firms.  As  a  complement  to  the 
samnles  exhibition,  a  collection  is  available  of 
15,000  foreign  trade  catalogues,  which  are  lent  to 
TTnited  Kingdom  mannfafturers  at  the  rate  of 
about  1.000  per  month.  The  value  of  the  lafier 
feature  is  perhaps  insufficientlv  realised.  Many  of 
the  catalogues  are,  of  course,  in  foreign  languao-es, 
and  many  are  of  a  voluminous  nature.  ^ 


Increased  enterprise  on  the  part  of  the  United 
States  may  be  anticipated  in  an  endeavour  to 
maintain  her  position  in  the  vegetable  oil  industry, 
particularly  as  regards  the  coconut 

AMERICA  AND    oil    and    copra   market.  During 

THE   COPRA        ,1  c  il- 

TRADE.        the    progress    oi    the    war  the 

maniifacture  of  all  types  of 
edible  vegetable  oil  products  received  a  great 
stimulus  in  America.  Although  hj  far  the  larger 
share  of  the  imports  of  coconut  oil  into  the  United 
States  is  consumed  by  domestic  manufacturers,  that 
counti-y  has  also  become  an  important  exporter 
of  the  product.  Prior  to  1919  exports  were  rela- 
tively unimportant,  but  in  1919  they  suddenly 
expanded  to  126,506,000  lbs.  Since  then  there  has 
been  a  heavy  decrease,  which  is  giving  cause  for 
some  concern.  European  buyers  of  copra  and 
coconut  oil  are  endeavouring  to  divert  the  trade 
in  these  products  from  the  United  States  to  their 
own  ports.  Great  Britain  especially  is  showing 
a  determination  to  regain  the  trade  in  vege- 
table oils  which  was  lost  during  the  war.  A 
large  share  of  the  territory  that  produces  coconut 
oil  and  copra  is  under  British  control,  and  the  ten- 
dency has  been  to  diyeii  the  exports  of  the  Colonies 
and  Protectorates  to  the  British  market.  British 
interests  are  active  in  establishing  oil  mills  through- 
out British  Ct)lonies,  and  recently  three  of  the 
largest  oil  plants  of  the  Philippine  Islands 
passed  under  British  control.  In  these  circum- 
stances, a  more  vigorous  policy  of  development 
may  be  looked  for  on  the  part  of  America. 

For  a  long  time  past  the  question  of 
Japan's  financial  stability  has  igiven  serious  con- 
cern amongst  businelss  interests  abroad,  plarticu- 
larly,  perhaps,  in  Great  Britain. 

JAPAN'S        The   accepted   view    in  commer- 

FINANCIAL  •    1       •     1         •       .1  •  1 

:  STABILITY.  cial  circles  in  this  country  now 
is  that  Japan  is  financially 
stable.  They  base  this  view  on  the  steady  decrease 
in  the  issue  of  paper  money  and  of  loans,  and  the 
increase  in  gold  reserves.  They  understand,  more- 
over, that  the  more  important  banking  institutions 
are  well  supplied  with  funds.  To-day,  of  course, 
Japan  is  a  creditor  rather  than  a  debtor  nation,  and 
comparisons  between  her  position  to-day  and  that  at 
the  close  of  the  Russo-Japanese  war  are  all  in  her 
favour.  Wide  circulation  has  been  accorded  in 
Londou  to  the  yiews  recently  expressed  by  Mr.  In- 
couve.  Governor  of  the  Bank  of  Japan,  and  his  state- 
ment that  financial  disturbances  in  Japan  have  now 
practically  subsided.  A  period  of  comparative  com- 
mercial inactivity  is,  however,  anticipated,  due  to  the 
fact  that  employers  and  companies  have  been 
affected  by  the  recent  set-back  in  trade,  causing  a 
falling  off  in  the  nation's  producing  power.  Whilst 
Great  Britain  may  exercise  great  caution  in  busi- 
ness transactions  with  Japan,  the  latter  coxmtry's 
present  position  is  regarded  as  sound,  and  the 
outlook  satisfactory. 

As  noted  in  these  pages  at  the  time,  on  October  25 
the  British  Government  annoiinced  that  the  amount 
of    the    Treasury    advance    would    be  increased 
from  80  to  100  per  cent,  of  the 
EXPORT        oost  price  of  the  goods  supplied 

CREDITS  0  t 

SCHEME.  to  the  countries  so  far  coming 
under  this  scheme.  The  original 
scheme  came  into  operation  in  September,  1919,  and 
up  to  October  13,  1920,  credits  had  been  granted  up 
to  £451,000,  wherea  ,  between  October  25,  1920, 
and  December  8,  the  credits  approved  amounted 
to  about  £952,000,  including  £200,000,  provisionally 
sanctioned.  Thus  the  amount  approved  during-  the 
last  six  weeks  is  more  than  double  the  sum  sanc- 
tioned during  the  previous  twelve  months.  This 
fact,  of  course,  shows  the  beneficial  effect  of  grant- 
ing the  increased  percentage.  The  advances 
actually  made  during  the  first  period  totalled 
£79,457,  against  £42,271  for  the  .second  p  riod. 
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RAILWAY  DEVELOPMENT  AND 
FINANCE  IN  CHINA. 

Statements  of  great  interest  and  importance  ivere  made 
by  Mr.  Sidney  F.  Mayers,  at  the  recent  meeting  in  London 
of  the  British  and  Chinese  Corporation,  Ltd.,  relative  to 
railway  development  and  finance  in  China.  Mr.  Mayers, 
who  represents  the  Corporation  in  China,  has  been  home  on 
leave,  and  his  remarks  on  the  occasion  in  question  clearly 
summarise  the  position.  They  have,  of  course,  special  value 
for  those  who  have  not  kept  closely  in  touch  with  recent 
happenings,  and  they  show  how  real  and  substantial  will  be 
China's  requirements  for  railway  plant  and  equipment. 

As  Mr.  Mayers  stated,  through  the  instrumentality  of 
the  Corporation  and  its  associated  company,  Chinese  Cen- 
tral Railways,  Ltd.,  and  the  Hongkong  and  Shanghai 
Banking  Corjwration,  acting  on  their  behalf,  Chinese 
Government  Railway  Loans  to  the  amount  of  some 
£12,000,000  have  been  issued  on  the  London  market,  and 
loans  and  advances  amounting  to  about  £2, 000, 000  have 
been  made  through  the  same  channels  to  the  Chinese 
Government  for  railway  purposes.  Each  of  these  transac- 
tions has  necessitated  the  negotiation  of  loan  agreements 
which  in  most  cases  are  of  a  complicated  nature.  They  in- 
clude not  only  the  financial  conditions  under  which  the 
capital  is  to  be  furnished  and  repaid,  but  also  provisions 
regarding  the  method  of  its  expenditure,  and  the  appoint- 
ment of  the  engineering  and  accounting  staff  to  be  em- 
ployed. These  agreements  are  for  long  periods,  in  some 
cases  for  30  or  40  years,  and  they  have  in  some  measure 
the  nature  of  international  treaties. 

As  in  the  case  of  actual  treaties  their  fulfilment  without 
undue  friction  recjuircs  constant  attention,  and  it  is  Mr. 
Mayers'  function  to  deal  with  the  Jlinistry  of  Communica- 
tions in  all  matters  arising  from  these  agreements.  He 
testified  to  the  good  work  done  in  recent  years  by  that 
Department  in  their  administration  of  the  railwaj-s.  Since 
1915  the  account.';  of  all  the  Government  railways  have 
been  kept  on  a  uniform  system  which  has  been  evolved  by 
a  commission  of  the  chief  accountants  of  the  various  rail- 
ways under  the  supervision  of  the  Ministry  of  Communi- 
cations. The  figures  for  the  year  1919,  show  an  increasp 
in  operating  revenues  of  44  per  cent,  in  the  five  years  since 
this  uniform  system  of  accounts  was  introduced,  and  an 
increase  in  operating  expenses  of  28  per  cent,  while  net 
revenues  during  the  same  period  have  increased  by  64  per 
cent.,  and  the  operating  ratio  has  decreased  from  53  in 
1915  to  45  in  1919.  During  the  same  period  of  5  years 
the  return  on  the  capital  invested  has  increased  from  0.4 
per  cent,  to  10.7  per  cent.  These  good  results  havj  been 
due,  of  course,  to  a  considerable  extent  to  the  enhanced 
value  of  silver,  which  has  enabled  the  railways  to  pay  in- 
terest and  amortisation  charges  with  about  half  the  amount 
of  silver  formerly  required  to  meet  these  charges.  Never- 
theless the  railways  show  an  all-round  growth  of  earning 
power. 

Ah  regards  the  future,  Mr.  Mayers  urges  that  there  is 
a  fortunate  aspect  in  the  situation.  The  great  difficulty  in 
the  past  has  been  tlic  prejudice  of  the  Chinese  people 
against  the  opening  up  of  their  country  by  railways,  but 
this  phase  has  passed.  The  financial  results  of  the  rail- 
ways and  their  use  in  tho  development  of  trade  have  con- 
vinced Government  and  people  alike  that  their  further 
expansion  is  an  urgent  necessity.  There  remains  the  diffi- 
-coilty  in  those  times  of  financial  stringency  of  [iroviding 
capital  for  new  construction.  During  the  three  yoars  before; 
the  war  China  was  in  tho  throes  of  revolution  and  was  not 
in  a  po-ition  to  utili.sc  that  pcfriod  of  relatively  cheap 
money  for  instructive  purposes.  During  the  vvliol(!  of  tho 
war  period  the  markets  of  the.  Western  world  were  not  in 
a  position  to  finance  her;  and  during  the  present  period 
of  reconstruction  other  countries'  own  needs  naturally  must 
b<!  satisfirtd  before  capital  can  be  encouraged  to  seek 
foreign  fields  of  investment.  At  the  same  time  the  forma- 
tion of  tho  new  (Consortium  will  eventually  distribute 
amongst  four  njarkets  the  task  of  raising  capital  for  further 
railway  development,  and  it  is  the  declared  policy  of  this 
new  (.'onsortiiim,  with  which  the  British  and  Chinese  Cor- 
poration is  conn<(  te<l  through  the  Hongkong  and  Shanghai 
J'.anking  (Corporation,  to  offer  its  .si^rvici^s  to  th(!  (Jhinese 
Government  in  the  f:nde,avour  to  raise  part,  at  kjast,  of 
the  large  amounts  required  in  China  itself,  in  silver,  from 
Chinese  and  foreigrr  sources.  ()])iiiions  differ  as  to  the 
fKwsibility  of  doing  this,  but  .Mr.  .Mayers 's  opinion  is  that 
with  adequate  safeguards  the  Chines*'  capitalist  will  gradu- 
ally become,  a<;customed  to  lend  his  money  to  the  (jovern- 
ment  (jf  his  country  without  fear  of  losing  it.  The  out- 
look thus  depends  nf)W  primarily  on  the  possibdity  of  rais- 
injj  caj/ital,  thougfi  the  faf:tors  of  excliange  and  tlie  price  of 
railway  maU^rials  will  als^)  continue  to  be;  imjKjrtant  con- 
Biderations,  coupled  with  the  necessity  for  tho  re-estalilish- 
ment  of  the  authority  of  the  Civil  (jovcrnrne:  t. 


THE  ARSENIC    INDUSTRY    IN  JAPAN. 

BY  VICE-CONSUL   H.  T.  GOODLER. 

Arsenic  is  found  in  Japan  as  an  ore,  as  well  as  being  a 
by-product  from  the  smelting  of  copper  and  lead. 

Ore  deposits  are  said  to  be  fairly  large  in  the  Prefec- 
tures of  Oita,  Miyazaki,  Hiroshima,  Hyogo,  Shimane,  and 
Okayama,  their  percentage  of  arsenic  ranging  from  15  to 
30  per  cent. 

In  1918,  1,828,198  lbs  of  ore,  valued  at  $9,204,  were  pro- 
duced. The  output  increased  to  2,133,281  lbs.  in  1919, 
but  its  value  decreased  to  $6,975.  This  did  not  include  ore 
used  at  the  mines  by  the  companies  for  producing  arsenious 
acid,  or  crude  "  arsenic." 

Concerning  this  "acid,"  available  statistics  give  the 
total  production  in  1918  as  877,651  lbs,  and  2,862,653  lbs. 
in  1919.  Its  exact  value  is  unobtainable,  but  may  be  esti- 
mated from  the  declared  export  returns  of  Consulates  in 
Japan,  excluding  Taiwan  and  Dairen.  The  total  export  to 
the  Tnited  States  in  1919  is  given  as  1,821,340  lbs.,  with 
a  value  of  $70,739,  of  which  1,387,388  lbs.,  valued  at 
$48,337,  were  from  Yokohama.  The  total  export  from 
Yokohama  to  the  United  States  during  the  first  seven 
months  of  1920  is  stated  as  1,102,020  lbs.,  valued  at 
$39,510. 

Arsenious  acid  is  produced  in  Japan  by  direct  reduction 
of  arsenic  ore  and  also  as  a  by-product  in  copper  and  lead 
smelting.  The  former  method  has  been  used  on  a  small 
scale  for  the  last  ten  years,  but  only  quite  recently  have  hy- 
product  meth<)ds  been  installed  by  certain  copper  and  lead 
mining  companies  in  endeavours  to  consume  poisonous 
gases,  etc.,  from  smelting  operations. 

Under  the  direct  meithod  of  producing  arsenious  "  acid" 
one  company  is  said  to  have  a  capacity  of  about  3,333  lbs. 
at  a  firing.  The  charge  is  renewed  about  twenty  times  a 
month.  From  ore  of  20  per  cent,  arsenic  the  output  of 
one  furnace  will  make  approximately  13,333  lbs.  of  crude 
arsenic  each  month.    About  20  per  cent,  is  lost  in  refining. 

The  three  largest  manufacturers  of  arsenious  acid  in 
.Japan  are  said  to  approximate  a  monthly  output  of  70 
tons  (crude  only),  30  and  15  tons  (hoth  refined),  respec- 
tively. 

The  arsenic  content  of  acid  thus  produced  by  both 
methods  is,  roughly,  95  per  cent,  in  the  crude  and  about 
97  to  99  per  cent,  in  the  refined. 

If  the  industry  is  given  adequate  support  by  large  com- 
panies, it  is  claimed  that  4,000  tons  of  acid  per  year  can 
be  produced  from,  known  sources. 

There  are  no  imports  of  this  "  acid  "  into  Japan,  so 
far  as  known. 

As  the  acid  is  used  in  Japan  only  in  the  preparation  of 
a  few  medicines,  in  the  manufacture  of  insecticides  on 
small  scale,  and  occasionally  for  wall-paper  colouring,  etc., 
the  greater  part  of  the  annual  prodixction  is  available  foi" 
export — largely  to  tho  United  States,  Great  Britain, 
Australia,  and  a  little  to  the  Philippine  Islands.  As  the 
Japanese  Government  export  returns  do  not  list  arsenious 
acid  separately,  it  is  impossible  to  state  the  small  amounts 
going  to  countries  other  than  the  United  States. 

It  is  started  that  arsenious  acid  for  export  must  always 
have  a  certificate  of  analysis  by  a  public  chemical  labo- 
ratory attached  to  the  exjKjrt  documents  of  each  shipment. 
Analysis  of  crude  acid  by  one  copper-mine  laboratory 
shows  tho  following  composition:  — 

Percentage. 


Arsenic  (by  distillation)  ...       ...       ...  86.89 

Iron  oxide    ...        ...        ...        ...        ...  .39 

Sulphur  anhydride  ...       ...       ...  1.11 

Zinc   21 

Lead   26 

Antimiony      ...        ...        ...        ...        ...  .04 

Selenium  and  tellurium  ...        ...        ...  .03 

Moistiiri?   40 

Others   77 


Totiil  100.00 


The  following  test  for  purity,  as  given  by  this  laboratory, 
is  said  to  be  the  usual  one  adopLe-d  by  chemical  laboratories 
in  Ja|)an : — Five-tenths  of  a  gram  of  arsenious  acid  is 
boiie-d  to  a  solution  in  a.  little  w:it(>r  with  3  gram  of  bicar- 
boMat(!  <ff  sodium.  The  solutio)i  is  then  allowed  to  cool, 
and  is  diluted  with  water  up  to  a  total  volume  of  100  cubic 
centimetres.  From  this  10  cubic  centimetres  of  solution 
is  <lrawn  off  into  a  test  tube  and  shaken.  An  ordinary 
iodine  solution  is  then  added  drop  by  drop  until  tho 
"fliwling"  ac^tion  of  the  iodine  upon  tho  original  solution 
becomes  rather  neutral.  A  few  drops  of  stnrch  paste  is 
then  added,  and  a  few  more  drops  of  the  iodine  solution  am 
poTired  in  until  the  whole  reaches  a  fast-blue  colour.  Tho 
(|uantity  of  iodine  solution  ref|uirod,  mTdtii)lied  by  0.00495, 
gives  the  net  content  of  arsenic. 
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ENGINEERING,  MINING  AND  INDUSTRIAL  PROJECTS  IN  THE 

FAR  EAST. 


TOKYO   UNDERGROUND  RAILWAY. 

It  is  r('i)ortc'd  tliat  tim  [jioj^oscd  construction  of  the  Tokj'o 
rndorgrouml  Euilway  will  bo  taken  in  hand  very  shortly. 
The  Shinagawa-Asakusa  lino  will  be  the  first  to  be  con- 
structed. Upon  completion  of  the  work,  which  will  take 
some  three  years,  the  distance  between  Rhinagawa  and 
Asakusa  Park  w  ill  be  covered  in  less  than  half  an  hour. 

PUBLIC   WORKS   AT  KWANGTUNG  AND 
SAGHALIEN. 

Advices  from  Tokyo  state  that  the  JJudget  for  Korea 
will  amount  t.()  170,0W,000  ven,  showing  an  increase  of 
;)0, 000,000  yen.  The  Budget'  for  the  leased  territory  of 
KwangtuHg  will  amount  to  15,00(I,(JOO  yen,  tin?  most  impor- 
tant item  being  the  defensive  equipment  of  the  Maiichurian 
Railway.  The  Budget  for  Saghalien  will  amount  to 
];], 000,000  yen,  including  the  sums  to  be  expended  on  har- 
bour works. 

RECENT  JAPANESE  PROJECTS    IN  PHILIPPINES 
AND   NETHERLANDS  INDIES. 

Recent  .Japanese  enterprise  includes  the  purchase  by 
Japanese  financiers  in  the  Philippines  of  an  entire  island  for 
$500,000,  or  in  other  words,  the  purchase  of  concessions 
for  purposes  of  agriculture  covering  the  whole  of  tlu>  island. 
A  Japanese  company  that  is  in  the  market  to  buy  the 
Djojogrongang,  Sragu,  and  Demangan  estates  in  Central 
Java  is  alsq^  negotiating  for  the  purchase  of  the  Ngupit 
and  I-Cetandan  estates,  and  a  site  has  been  selected  at 
Ivlaten  for  a,  new  Japanese  sugar  factory.  The  Sumber 
l^awang  estate,  of  1,500  bouws  (a  bouw  =  17,537  acres)  on 
the  railway  line  between  Surakarta  and  Samarang,  has 
passed  into  Japanese  hands  for  a  consideration  of  fl. GOO, 000, 
after  changing  hands  in  lOlB  for  fl.70,000,  while  the 
Gadaren  sugar  estate  has  been  bought  for  fl. 1,900,000.  In 
order  to  offset  these  developments  on  Japan's  part  a  larger 
investment  of  European  and  American  capital  is  being 
called  for. 

JAPANESE  STATE  RAILWAYS  ELECTRIFICATION' 

The  Swedish  Commercial  Attache  at  Tokio  reports  in 
connection  with  the  electrification  of  the  Japanese  State 
Railways  that  he  has  been  informed  at  the  Ministry  of 
Railways  that  it  is  intended  to  convert  from  500  to  700 
miles  to  electric  traction  during  the  next  five  years,  start- 
ing with  the  lines  leading  into  the  capital.  It  is  proposed 
to  ask  Parliament  to  grant  a  further  estimate  for  a  con- 
siderable sum  so  that  adequate  funds  will  be  available  for 
the  execution  of  the  programme  in  question,  and  a  gene- 
rating station  of  110,000  kw.  is  to  be  built  for  the  purpose. 
No  definite  decision  has  been  reached  regarding  the  system 
to  be  adopted,  but  it  is  proposed  to  send  the  chief  engineer 
to  the  State  Railways  to  Europe  and  the  United  States 
next  year  on  a  tour  of  investigation,  and  the  engineer  is 
said  to  consider  it  probable  that  it  will  be  necessary  to 
place  large  orders  for  plant  in  other  countries. 

YOKOHAMA'S   FOREIGN  TRADE. 

For  the  purpose  of  developing  the  foreign  trade  of  Yoko- 
ham.a,  a  syndicate  will  shortly  be  organised  by  joint  efforts 
of  the  local  authorities  and  Japanese  exporters. 

MANUFACTURE   OF   RUBBER  GOODS. 

The  su))joct  of  cotton  growing  is  closely  connected  with 
the  rubber  industry.  It  is  thought  that  if  long  staple 
cotton  can  be  put  on  the  market  at  a  reasonable  figure  the 
position  of  the  rubber  grower  will  be  strengthened  con- 
siderably. Investigations  towards  this  end  are  being  con- 
ducted in  the  Ear  East,  and  new  industrial  projects  are 
]ik(\ly  in  territory  where  cotton  and  rubber  are  near  at 
hand.  Satisfactory  progress  has  been  made  by  the  new 
Japanese  rubber  goods  manufacturing  industry  and  by  a 
similar  enterprise  at  Singapore.  A  wide  market  exists 
for  such  ])i'oducts.  Many  portions  of  the  Far  East  are 
well  ])laced  for  development  in  this  connection.  The  notice 
of  British  manufacturers  is  being  called  to  the  matter,  and 
their  co-opeiation  suggested.  As  a  further  inducement  it 
is  i)ointed  out  that  if  such  manufacturers  established 
branches  abroad  not  only  would  they  often  be  favoured 
by  local  conditions  but  their  enterprise  would  do  much  to 
stimidate  and  wisely  direct  the  course  of  those  industries 
supplying  the  raw  niatei'ial.    If  such  branches  were  estab- 


lished, moreover,  manufacturing  difficulties  in  one  country 
would  be  less  likely  to  affect  the  whole  supply  of  finished 
goods. 

AIR  SERVICE  BETWEEN  PEKING  AND  SHANGHAI. 

The  Cabinet  has  sanctioned  the  inauguration  of  an  air 
service  between  Peking  and  Shanghai,  with  three  inter- 
mediate stations  and  eighty  landing  grounds.  It  i.s  hoped 
that  after  carrying  the  mails  for  six  months  a  public 
service  will  have  been  secured  which  will  oarry  both 
passenger  and  goods  traffic. 

NEW  TRADING   CORPORATION    FOR  CHINA. 

The  Amalgamated  Trading  and  Industrial  Corporation 
has  been  recently  formed  to  take  over  the  business  carried 
on  by  the  British  Maiichurian  Corporation,  and  will  carry 
on  and  develop  the  business  of  merchants,  agents,  con- 
tractors, and  concessionaires  in  China.  With  these  objects 
in  view  it  is  proposed  to  issue  at  an  early  date  200,000 
lO  per  cent,  income  bonds  of  £5  each.  The  co-operation 
has  been  secured  of  some  of  the  most  important  houses  and 
institutions  in  North  and  South  China  in  business  of 
every  nature,  invariably  with  the  co-operation  of  Chinese 
capital,  affording  ample  proof  of  the  enormous  potentiali- 
ties awaiting  a  British  corporation  formed  under  the 
right  auspices  with  sufficient  capital  and  credit. 

ESTABLISHMENT  OF    AN   IRON  INDUSTRY 
IN    NORTH  CHINA. 

Details  of  the  proposed  new  iron  works  at  Chinwangtao 
have  appeared  fi'om  time  to  time  in  these  jjages.  The 
position  and  prospects  of  the  project  were  clearly  summed 
up  by  Mr.  W.  F.  Turner  (chairman)  at  the  recent  meet- 
ing in  London  of  the  Chinese  Enginering  and  Mining  Com- 
mittee, who,  with  the  Kailan  Mining  Administration  and 
the  Lanchow  Mining  Co.,  are  concerned  in  the  enterprise. 

Some  considerable  time  ago  it  came  to  the  knowledge  of 
the  Ivailan  Mining  Administration  that  there  exi.sted  a 
large  deposit  of  iron  ore  on  the  Yangtsze  River,  which  was 
owned  by  a  Chinese  company,  and  it  was  suggested  that 
in  view  of  the  administration's  exceptional  position  in  regard 
to  the  supply  of  coal,  the  deposit  might  be  worth  investi- 
gating with  a  view  to  the  establishment  of  iron  works  in 
North  China.  An  examination  was  made,  and  a  preliminary 
option  was  obtained  for  a  sufficient  period  to  allow  of  an 
expert  being  sent  out  from  Europe  to  examine  and  report 
upon  the  deposit.  The  subsequent  report  showed  that  the 
deposit  contained  about  4,000,000  tons  of  workable  ore, 
that  it  was  of  high  grade,  that  the  situation  was  favour- 
able, being  only  about  11  miles  from  the  Yangtzse  River, 
that  the  deposit  could  be  worked  by  open  cast,  that  there 
was  abundant  labour,  and  that  conditions  generally  were 
satisfactory.  A  contract  was  therefore  made  by  the  Kailan 
Mining  Administration  securing  this  supply  of  ore  on  suit- 
al)le  terms. 

The  intention  is  that  the  works  shall  be  located  at  Chin- 
wangtao, which  is  the  port  controlled  by  the  Kailan  Mining 
Administration  and  the  seat  of  its  export  trade.  Borings 
have  been  made  for  the  purpose  of  locating  a  suitable  site, 
and  the  results  which  have  recently  come  to  hand  are  being 
studied.  Plans  are  being  prepared  for  the  general  lay-out 
and  detailed  designs  of  the  blast-furnace  plant  and  pre- 
liminary estimates  of  the  expenditure  which  will  be  entailed 
by  the  scheme.  There  are  many  matters  still  under  inves- 
tigation, and  it  is  too  early  to  give  figures  as  regards 
profits  or  capital  expenditure.  In  due  course  the  project 
in  its  present  form  will  be  submitted  to  the  board  of  the 
Lanchow  Mining  Company,  who  are  partners  with  the 
Kailan  Mining  Administration,  and  the  subject  discussed 
with  them  from  the  technical,  commercial,  and  also  the 
financial  point  of  view.  The  question  of  the  establishment 
of  an  iron  industry  in  North  China  is  one  of  the  greatest 
im])ortance,  and  the  Kailan  Mining  Administration,  in  the 
immense  resources  of  the  Kaiping  coalfield,  the  facilities  it 
possesses  in  the  port  of  Chinwangtao,  and  in  its  technical 
and  commercial  organisation,  and  in  the  cheapness  of  the 
labour  available,  has  every  possible  advantage  for  creating 
a  profitable  enterprise. 

INCREASED  SHIPPING  FACILITIES  AT 
CHINWANGTAO. 

Tlu>  shipping  facilities  at  Chinwangtao  are  already 
inadequate,  and  it  is  necessary  that  they  should  be  largely 
and  ra])idlv  increased  to  enable  the  increasing  business  to 
be  handled  efficiently.    After  much  study,  the  conclusion 
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is  that  the  best  means  of  attaining  the  object  is  to  build 
an  entirely  new  breakwater  outside  the  existing  one,  and 
to  provide  in  the  first  instance  five  additional  berths, 
making  twelve  in  all.  This  work  will  be  spread  over  a 
period  ot  about  three  years;  it  will  be  undertaken  by  the 
stafi  of  the  Kailan  Mining  Administration,  and  will  begin 
in  the  spring. 

RAILWAY   DEVELOPMENT    IN  CHINA. 

Presiding  at  the  meeting  of  the  British  and  Chinese  Cor- 
poration. Ltd..  held  in  London  during  the  month,  Mr.  C.  C. 
Macrae  stated  that  construction  of  the  Hupei-Hunan  sec- 
tion of  the  Hankow  Canton  Railway  and  its  continuation 
Mjuthwards  will  be  undertaken  as  soon  as  conditions  permit 
a  further  issue  of  Hukuang  Railway  bonds  to  be  made  on 
terms  acceptable  to  the  Chinese  Government  and  the  Con- 
sortium. At  the  ■-ame  meeting  Mr.  Sidney  F.  Mayers  spoke 
relative  to  railway  finance  and  development  in  China.  His 
remarks  are  dealt  with  elsewhere  in  this  issue.  They  illus- 
trate the  great  potential  markets  now  developing  in  this 
country  for  railway  material  and  eciuipment.  The  impor- 
tance of  the  projects  materialising  in  this  direction  cannot 
very  well  be  over-estimated. 

COTTON   TRADE    MISSION  TO   THE  FAR  EAST> 

The  nii;4sion  which  the  cotton  trade  of  Lancashire  has 
arranged  to  send  to  the  Far  East  is  expected  to  set  out 
early  next  year.  It  will  have  a  strong  representation  of 
labour,  in  order  that  the  workers  in  Great  Britain  may  he 
better  able  to  understand  the  problems  which  have  to  be 
faced. 

RUBBER  GOODS   IN  MUKDEN. 

Reporting  on  the  conditions  at  present  existing  in 
.Mukden,  the  American  Consul  at  that  place  points  out 
that  while  the  market  for  rubber  goods  is  small,  it  is  grow- 
ing, and  excellent  trade  results  will  be  had  by  firms  who 
are  willing  to  ^rant  long  terms  of  credit  when  so  desired, 
and  who  push  goods  through  actual  representation  rather 
than  by  correspondence.  There  is  a  demand  for  standard 
size  automobile  tyres,  the  quick  detachable  type,  straight 
side,  being  the  most  popular.  A  large  market  for  raincoats 
would  be  provided  by  catering  to  the  Chinese  ta.stes.  The 
Chinese  prefer  long  coats,  from  4  ft.  2  in.  to  4  ft.  10  in., 
with  wide  collars  and  cuffs  and  inside  slash  pockets.  There 
is  a  fair  demand  for  pneumatic  pillows,  the  most  popular 
size  being  ft  in.  by  14  in.  Native  firms  in  this  district  could 
easily  be  induced  to  handle,  in  addition  to  the  above,  such 
rubber  artides  as  c<jmbs,  b<jots  and  shoes,  hot-water  bottles, 
sponges,  balloons,  engine  and  t-ender  hose,  air  hose,  steam 
hmc,  suction  hose,  linen  hose,  smooth  and  rough-finish 
gloves,  soles  and  heels,  and  rubber  cloth,  provided  that  suit- 
abl«  credits  could  be  arranged. 

COAL  MINES  IN  BRITISH  MALAYA. 

1^  satisfactory  has  been  the  result^  attending  the  work- 
ing of  the  coal  mines  at  Rawang,  in  the  State  of  Selangor, 
that  the  suggestion  has  been  put  forward  of  doubling  the 
company's  capital  to  extend  its  operations  in  Malaya  and 
adjacent  countries  where  prospecting  has  been  undertaken. 
In  the  working  year  ending  June  last,  sales  of  coal 
amountwl  to  2(XJ,707  tons,  as  against  179,834  tons  in  the 
previous  year.  Profits  amounted  to  $.%.'5,872  (£.59,018),  a 
dividend  of  25  per  cent,  was  paid,  and  $150,(X)0  transferred 
U)  getieral  reserve,  which  now  stands  at  $010,000.  The 
mines  are  equipped  with  plant  and  machinery  of  the  best 
make  procurable  in  England,  and  the  management  hope 
before  the  end  of  the  new  financial  year  to  have  a  monthly 
output  of  about  fXi.OCX)  tons.  Compared  with  the  greater 
part  of  the  world,  fuel  in  the  Federated  Malay  States  is 
cheap.  The  local  coal  would  be  worth  in  Europe  fully 
K)0  jnr  cent,  more  at  pithead  than  the  .Malay  collieries  are 
'harginjf  their  (•■onsumers. 

TIMBER  SUPPLIES  FROM   BRITISH  MALAYA. 

.Mr.  K.  Cubitt,  the  Conservator  of  Forests  in  the  Fede- 
rated Malay  States  and  Straits  Settlements,  issues  a  very 
interesting  report  on  the  work  of  his  Department  last  year. 
It  shows  that  valuable  progress  is  beitig  made  in  forest 
^^^res«-arch,  especially  in  connection  with  the  collection  of 
information  regarding  tho  commercial  timbers  of  the 
country  and  that  such  progress  is  directly  helpful  to  many 
established  industries  and  may  open  up  new  industrial 
project"' 

Every  effort  was  made  during  the  year  to  extend  the 
OS**  of  indigenous  timbers,  and  the  fact  has  been  estab- 
lished that  seraya,  bintangor,  sepetir  and  merawan  all 
make  serviceable  furniture.  Mempening  merah  would  be 
BW^nl  if  it  were  available  in  sufficient  quantities,  and 
nyireh,  whi^h  is  to  be  used  fprofiably  in  (ornbination  with 
t*mbusuj  for  panelling  one  of  the  new  railway  f'oaches, 
M-fTT)*!  likely  to  prove  suitable  even  for  fine  cabinet  work. 


The  information  collected  on  the  uses  of  timber  has  been 
made  available  to  other  departments  of  the  Government 
and  to  the  public,  and  inquiries  were  answered  as  to  the 
use  of  woods  for  oil  barrels,  rubber-boxes,  matches,  tool 
handles,  billiard  cues,  house-building,  shingles,  furniture, 
panelling,  walking-sticks,  glove  boxes,  golf  clubs,  violins, 
carriage-shafts,  frames  for  motor  car  hcKjds,  body  work  for 
goods  wagons,  tin-mining  machinery  and  dredges,  wood 
distillation,  bridge-building,  etc.  There  is  no  doubt  that 
a  greater  general  interest  has  lately  been  aroused  in  the 
timbers  of  the  country.  A  match  factory  has  been  estab- 
lished in  Selangor,  and  there  are  good  prospects  .of  wood 
distillation  on  a  large  scale  being  begun  in  Pahang. 

AGRICULTURAL   PROJECTS  IN  F.M.S. 

Although  over-production  in  rubber  is  regarded  as  a 
passing  phase  bj'  those  engaged  in  the  industry,  it  is 
serving  to  force  attention  to  other  forms  of  tropical  agri- 
culture, and  several  new  projects  are  materialising.  For 
some  time  past,  of  course,  the  Agricultural  Department 
of  the  Federated  Malay  States  have  been  experimenting 
in  new  cultures  suitable  for  a  tropical  climate.  Reserves 
for  large-scale  experimental  work  on  crops  other  than 
rubber  have  now  been  made  in  the  whole  of  the  four  States. 
It  was  proposed  to  commence  work  on  the  Selangor  Station 
this  year.  This  reserve  comprises  about  2,500  acres,  and 
is  fairly  easy  of  access  from  Kuala  Lumpur. 

What  is  being  done  with  regard  to  the  African  oil  palm 
has  already  been  set  out  in  these  pages,  and  in  the  State 
of  Johore  a  considerable  area  is  being  planted  with  this 
palm.  Land  in  the  neighbourhood  of  Gunong  Angsi,  in 
Negri  Sembilan,  and  Ginting  Sempah,  in  Selangor  and 
Pahang,  has  been  reserved  for  the  cultivation  of  cinchona. 
Inquiries  are  being  made  as  to  whether  it  is  advisable  to 
arrange  to  manufacture  quinine  locally  or  to  export  the 
bark.  The  cultivation  of  castor  oil  on  a  commercial  scale 
has  been  undertaken  by  a  number  of  estates  in  the  F.M.S. , 
and  results  show  that  this  crop  is  more  one  for  the  small 
holder.  Mr.  Lewton-Brain,  the  Director  of  Agriculture, 
reix>rts  that  ipecacuanha  plants  in  the  gardens  continue  to 
grow  well.  A  considerable  amount  of  planting  material 
was  distributed  and  information  supplied  on  the  cultiva- 
tion of  patchouli.  The  Brazil  nut  continues  to  do  well  in 
]\Ialaya. 

The  Department  reports  that  the  Ahuritcs  montana,  a 
species  of  tree  growing  in  China  and  contiguous  countries, 
does  well  in  the  Federated  Malay  States.  It  is  from  the 
Alewritcx  that  tung  or  Chinese  wood-oil  and  candlenut  oil 
are  obtained.  Tung  oil  belongs  to  the  class  of  vegetable 
oils  known  as  drying  oils,  and  is  thus  similar  to  linseed 
oil,  and  can  be  used  for  similar  purposes,  such  as  the 
manufacture  of  paints  and  vainishes  or  the  manufacture  of 
linoleum.  It  is  probable  that,  since  the  drying  properties 
of  the  oil  are  not  as  good  as  those  of  linseed  oil,  the  oil 
may  be  used  largely  as  an  adulterant  of  linseed  oil.  It  is 
stated  to  be  the  quickest  drying  oil  known,  but  inferior  to 
linseed  oil  on  account  of  its  opacity  and  the  elasticity  ot 
the  skin  produced  in  drying.  It  is  used  largely  in  China 
as  a  natural  wood  varnish  and  waterpioofing  material. 

MUNICIPAL   SCHEME   FOR  SINGAPORE. 

The  Municii)al  Commissioners  have  apjiointed  a  sub-com- 
mittee to  consider  a  scheme  for  the  erection  of  new  Munici- 
pal Offices  on  the  site  of  the  Victoria  Memorial  Hall  and 
theatre  (which  would  be  rebuilt),  these  forming  part  of 
one  large  civic  centre,  including  Government  offices,  law 
courts,  etc.,  at  an  estimated  cost  of  $3, .500, 000. 

PAPER    MAKING  IN  THE  F-M.S. 

Paper  making  machinery  is  being  installed  in  Kuala 
Lumpur  by  the  F.M.S.  Government  for  experimental  pur- 
poses. For  the  present,  it  is  proposed  to  begin  the  manu- 
facture of  paper  by  the  conversion  of  waste  paper.  The 
Agricultural  Department  are  sponsoring  the  experiments. 

MACHINERY    FOR   TEA    FACTORIES   IN  DUTCH 
EAST  INDIES. 

Machinery  for  the  tea  factories  of  the  Dutch  East  Indies 
is  primarily  supplied  by  England,  whose  manufacturers 
have  catered  to  this  trade  for  many  decades.  For  nearly 
all  of  th<'  120  tea  estates  in  the  islands  there  is  a  factory 
ti  han<lle  the  outjiut,  and  these  mills  constitute  a  market 
for  rolling  machines,  ball  breakers,  fans,  and  drying  and 
grading  machines.  In  many  of  the  tea  estates  overhead 
cableways  for  the  transportation  of  tea  leaves  to  the  fac- 
tories are  being  installed  to  replace  the  system  of  delivery 
by  the  pickers.  Th<!  further  installation  of  these  trans- 
portation lines  will  involve  the  purchase  of  large  quanti- 
ties of  cable  and  other  equipment. 
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TRAVELLING,  TRANSPORTER  AND 
FLOATING  CRANES. 

The  installation  of  improved  transport  equipment  for 
industry  and  commerce  and  of  the  necessary  appliances  for 
the  mechanical  handling  of  goods  offers  problems  in  the  Far 
East  which  still  very  largely  await  solution.  It  is  certain 
that  important  contracts  for  this  class  of  machinery  must 
be  placed,  as  the  large  improvement  schemes  in  connection 
with  harbour  works,  docks  and  railway  tei  minals  now  in 
hand  or  under  consideration  in  this  part  of  the  world  reach 
fruition.    Of  the  class  of  equipment  in  question,  certain 


The  accompanying  illustrations  clearly  show  the  class  of 
equipment  we  are  concerned  with  on  this  occasion..  In  the 
girder  construction  for  such  plant  mild  steel  of  British 
manufacture  is  used  throughout,  having  an  ultimate  tensile 
strength  of  28  to  32  tons  per  square  inch,  with  an  elonga- 
tion of  at  least  20  per  cent,  in  a  length  of  8  in.  The 
main  girders  consist  of  rolled  mikl  steel  H-scction  beams 
for  cranes  of  light  capacity  and  short  span.  For  cranes 
of  greater  capacity  and  span  the  girders  consist  of  either 
box  section  or  lattice  type  girders.  Girders  of  H-section 
or  of  the  braced  type  are  fitted  with  auxiliary  or  outrigger 
girders  to  afford  lateral  stability  and  to  resist  the  strains 


7-Ton  Electric  Overhead  Travelling  Cranes  and  Gantries.    Span,  58  feet. 


descriptions,  chiefly  relating  to  the  lightei'  class  of  plant 
for  use  in  warehouses  and  in  commercial  rather  than  indus- 
trial centres,  have  already  been  dealt  with  in  these  pages. 
The  particulars  given  on  this  occasion  deal  with  the  electric 
overhead  travelling,  transporter  and  floating  cranes  manu- 
factured by  the  Wellman  Smith  Owen  Engineering  Cor- 
poration, Ltd.,  of  Darlaston.  This  class  of  plant,  of  course, 
applies  to  widely  divergent  conditions  of  service  to  those 
appertaining  to  the  machinery  treated  in  recent  articles, 
although  it  clearly  belongs  to  the  same  group  and  forms 
an     important    section    of    modern    appliances    for  the 


which  occur  by  suddenly  starting  and  stopping  the  crane, 
with  the  fully  loaded  crab  at  the,  centre  of  the  span  or 
when  reversing  at  all  speed.  Box  section  girders  are  built 
up  of  plates  and  angles  with  a  necessary  web  and  flange 
cover  plates.  Diaphragms  are  fitted  between  the  web  plates 
at  uniform  intervals  to  prevent  the  longitudinal  motor  or 
gearing  from  distorting  the  girders.  Girders  of  the  braced 
type,  generally  a  Warren  truss,  are  built  up  of  mild  steel 
flange  plates,  angles  and  flitch  plates  or  channels,  the 
upper  and  lower  booms  being  connected  by  vertical  and 
diagonal  bracing  of  either  angle  or  channel  section.  The 


10-Ton  Electric  Cantilever  Transporter 

mechanical  transport  and  handling  of  materials  and 
merchandise. 

The  Wellman  Smith  Owen  Engineering  Corporation, 
Ltd.,  it  may  be  mentioned,  incorporates  two  very  well- 
known  firms,  Messrs.  Wellman,  Seaver  &  Head,  Ltd.,  and 
the  James  Smith  Hoisting  Machinery  Co.,  Ltd.  The 
present  corporation  are  designers,  engineers,  and  manu- 
facturers of  all  types  and  capacities  of  hoisting  machinery, 
and  it  will  be  found  that  up-to-date  ideas  have  been 
literally  introduced  into  their  designs.  This  fact  is  very 
plainly  indicated  in  the  following  details,  which  also  show 
the  high  standard  of  materials  and  workmanship 
employed. 


Crane  for  Stock  Yards,  Ship  Yards,  etc. 

auxiliary  girders  are  similar  in  shape  and  depth  to  the  main 
girders,  and  the  upper  and  lower  booms  consist  of  a  single 
angle  connected  by  vertical  and  diagonal  angle  bracing. 
The  girders  are  of  ample  strength  to  sustain  the  maximumi 
load  at  the  centre  of  the  span  without  permanent  deflec- 
tion, and  are  so  proportioned  that  the  stress  per  square 
inch  of  net  section  will  not  exceed  five  tons  under  maximum 
load. 

The  two  main  girders  are  bolted  to  box-section  end  car- 
riages designed  to  resist  the  maximum  bending  moment 
due  to  the  load  being  lifted  at  either  end  of  the  crane. 
The  materials  and  workmanship  are  equivalent  to  that 
specified  for  the  main  girders.    The  wheel  base  of  the  end 
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carriages  is  not  less  than  one-fifth  of  the  span.  Longi- 
tudinal travelling  is  effected  by  the  motor  and  first 
motion  gearing  located  at  or  near  the  centre  of  the  span 
of  the  main  or  auxiliary  girders  on  the  platform  side  of 
the  crane.  The  motion  is  transmitted  by  a  shaft  extending 
across  the  girders  and  fitted  with  pinions  at  either  end  to 
gear  with  one  wheel  in  each  end  carriage,  which  ensures 
both  ends  of  the  crane  travelling  simultaneously. 

A  brake  of  the  Post  type  is  fitted  on  the  cross  shaft,  and 
is  operated  by  a  foot  lever  conveniently  located  in  the 
driver's  cage. 

The  motors  are  of  reversible,  slow-speed,  enclosed  type, 


150-Ton  Electric  Floating  Crane  with  Hoisting,  Luffing  and  Slewing  Motions. 

Radius,  1 1  2  feet. 

This  Revolving  Turret  Crane  represents  the  latest  developments  in  Floating  Crane  Construction. 
The  Auxiliary  Hoist,  of  25  tons  capacity,  travels  up  and  down  on  the  underside  of  the  jib,  with 
a  maximum  radius  of  122  feet.  The  Main  Hoisting  Speed  is  4  feet  per  minute  and  the  full  load 
is  luffed  from  maximum  to  minimum  radius  in  17  minutes.  Size  of  Pontoon,  85  x  140  x  15  feet. 
Maximum  list  4'  with  2  feet  minimum  freeboard.    Deck  storage  capacity,  300  gross  tons. 


specially  designed  and  constructed  throughout  for  the 
exacting  cfjnditions  experienced  in  crane  service.  They 
are  capable  of  giving  a  full  load  output  continuously  for 
a  period  of  .'JO  minutes  or  longer,  as  determined  by  the 
nature  of  the  work  which  the  crane  will  perform,  with  a 
temperature  rise  not  excee<ling  40  deg.  Cent,  above  that 
of  the  surrounding  atmosphere.  They  are  further  capable 
of  giving  a  full  load  output  without  sparking  and  of  witli- 
fttanding  overheads  of  50  por  cent,  for  short  jx-iiods  without 
injury. 

Controllers  are  of  the  reversible  speed  regulating 
tramway  type,  with  standard  crank  handles  and  magnetic 
blow-out.  The  resistances  are  of  the  protected  and  venti- 
lated m^'tallic  type,  liberally  rated  for  crane  .service. 

The  standar'l  switchlKtard  consists  of  a  totally  enclosed 
interlocked  type  of  control  panel,  which  is  fitted  with  a  con- 
tactor breaker  and  separate  relays  for  the  main  and  each 
motor  circuit,  there  being  no  fuses  to  replace  in  the  event 
of  an  overlf>ad. 

Should  the  contactor  break  the  circuit  due  to  an  overload 
or  failure  of  the  current,  the  crane  driver  only  requires 
to  bring  his  controller  handle  tix  the  "off"  position,  and 
the  i/mtHctor  is  automatically  re-set,  and  obviates  the 
necessity  of  the  crane-driver  leaving  the  control  (xisitioji. 
A  push-button  emergency  switrh  is  mounted  on  the  panf-I 
within  f'AHy  acces?<  of  the  driver  to  operate  the  main 
breaker  should  the  necessity  arise,  A  j)ilot  light  is  alH/> 
fitted,  as  an  indication  to  the  driver  that  current  is  on 
tb*  line,  also  a  portable  protecterl  band-lamp. 


Cross  wiring  on  the  main  girders  consists  of  bare 
hard-drawn  high-conductivity  copper  conductors,  stretched 
with  insulated  straining  bolts,  fixed  to  insulated  mild- 
steel  brackets,  attached  to  each  end  of  the  main  girders, 
the  current  being  collected  by  substantial  collectors  carried 
on  an  insulated  adjustable  bar  fixed  below  the  crab. 

The  necessary  connecting  cables  between  the  collectors, 
switchboard,  controllers,  resistances,  and  motors  consist 
of  high-quality  insulated  cable,  fitted  in  position  with 
sweated  gun-metal  terminals.  Where  the  cables  are  ex- 
posed to  mechanical  injury,  and  where  othenvi.se  con- 
venient, they  are  run  in  steel  conduit.  The  main  collec- 
tors are  carried  on  an  in- 
sulated adjustable  mild- 
steel  bracket,  fixed  to  one 
of  the  end  carriages,  to 
collect  the  current  from 
longitudinal  conductors. 

The  standard  grab  in- 
stalled, whilst  designed 
])rimarily  to  meet  the  re- 
quirements of  iron  and 
steel  foundries,  is  well 
adapted  to  almost  every 
description  of  crane  ser- 
vice. 

The  diameter  of  the 
hoisting  barrel  is  not  less 
than  28  times  the  diame- 
ter of  the  hoisting  ropes. 
The  load  is  hoisted  on 
four  or  six  falls  of  plough- 
steel  wire  rope,  and  a 
factor  of  safety  is  given 
of  not  less  than  eight  to 
one. 

The  armature  extension 
shaft  of  the  hoisting  motor 
is  fitted  with  a  brake  of 
the  band  type  enclosed  in 
cast-iron  case.  The  brake 
solenoid  is  connected  with 
the  hoisting  motor  circuit 
in  such  a  manner  that  cur- 
rent passes  sim.ultaneously 
through  the  solenoid  and 
motor  to  release  the  brake. 
Should  the  current  be 
shut  off,  or  fail  from  any 
ciiuse,  the  brake  comes 
into  action  automatically. 
A  hand  release  is  fitted 
and  operated  from  the 
driver's  cage.  It  consists 
of  a  flexible  steel  wire 
cord  stretched  across  one 
of  the  main  girders,  which 
passes  over  guide  sheaves 
suspended  from  one  of  the 
crab  side-frames.  The 
brake  is  capable  of  sus- 
taining the   full  working 


load  in  any  position,  or  of  lowering  the  same  by  gravity 
under  perfect  control.  The  pressure  on  the  brake  is  regu- 
lated by  the  driver,  and  a  delicate  adjustment  of  the  load 
in  lowering  is  attainable. 

The  hoLsting  motion  of  cranes  of  medium  and  heavy 
capacity  is  fitted  with  the  makers'  improved  mechanical 
load-brake  of  the  Weston  self-sustaining  type.  This  brake  is 
fixed  to  one  of  the  crab  side-frames,  is  self-contained,  dust- 
proof,  and  oil-tight.  The  load  is  automatically  sustained 
at  all  times,  and  cannot  descend  through  careless  opera- 
tion or  failure  of  the  current.  Lowering  of  the  load  is 
accom|)lished  by  reversal  of  the  hoisting  motor  and  the 
applic-ation  of  sufficient  power  to  overcome  the  resistance 
of  the  friction  elements. 

The  hoisting  motion  is  fitted  with  an  overwinding  device, 
which  is  mounted  on  one  of  the  crab  side-frames  and  con- 
sists of  an  automatic  switch  operated  from  the  end  of  the 
barrel  shaft  through  gearing  of  small  pitch.  Wlien  the 
hook  has  reached  a  predetermined  point  in  hoisting,  over- 
winding is  eff(-ctiially  i)revented  bv  an  automatic  quick- 
lireak  of  the  hoisting  circuit,  and  the  con.sequent  interrup- 
tion of  the  electric  supply  simultaneously  and  automatically 
■np[)lies  the  magnetic  brake  to  prevent  the  descent  of  the 
load. 


Pkttkks,  IjTI),,  the  oil  engine  manufacturers, 
have  [)aid  an  ordinary  dividenrl  of  !")  per  cent, 
tor  the  half  year. 


of  Yeovil, 
tax  free, 
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IMPROVED  ENGINES  AND  EQUIPMENT 
FOR  MOTOR  CRAFT  IN  THE  FAR 
EAST. 

The  accompanying  details  and  illustrations  deal  with  a 
class  of  internal  combustion  engines  and  equipment  very 
suitable  for  a  wide  range  of  requirements  for  motor  craft 
in  the  Far  East.  The  engines  and  equipment  were  ex- 
hibited at  the  recent  Shipbuilding,  Engineering  and  Elec- 
trical Exhibition  at  Glasgow,  where  they  occasioned  a  good 
deal  of  favourable  comment.  The  makers,  Gleniffer  Motors, 
Ltd.,  of  Anniesland,  Glasgow,  enjoy  a  high  reputation  as 
manufacturers  of  this  description  of  plant. 

The  75-90  h.p.  6-cylinder  heavy  duty  paraffin  engine  with 
reverse   gear  shown 
has    many  interest- 
ing features.  The 


cylinder?;,  which, 
measure  6  in.  bore 
and  8  in.  stroke,  are 
cast  in  pairs,  having 
detachable  heads 
and  inclined  valves 
<)])erated  by  rocking- 
lever  tappets  with 
rollers  running  on 
the  cams.  In  this 
model  the  reverse 
gear  is  incorporated 
in  the  flywheel  at 
the  after  end  of  the 
engine,  and  is 
entirely  mounted 
within  the  crank 
case,  with  the  result 
that  the  outfit  takes 
up  very  little  space 
fore  and  aft,  and 
gives  a  particularly  clean  appearance.  The  working  of  this 
gear  is  described  later.  A  unique  system  of  lubrication 
is  employed,  the  oil  being  thrown  by  the  flywheel  from 
the  sump  into  an  oil-collecting  chamber,  in  which  is  placed 
small  buckets  which  catch  the  oil ;  from  there  it  is  led  by 
gravity  through  large  bore  copper  pipes  to  cups  above  each 
main  bearing.  The  overflow  from  these  cups  supplies  the 
troughs  in  the  bottom  of  the  crank  case  from  where  it  is 
splashed  by  dippers  on  the  big  ends  to  all  the  remaining 
working  surfaces  of  the  engine.  The  reverse  gear,  being 
in  the  after  end  of  the  crank-case,  is,  of  course,  running 


h.p.  4-cylinder  heavy  duty  paraffin  engine  and  reverse  gear. 
In  this  type  the  trougTi  system  of  lubrication  is  em- 
l)loyed,  in  which  the  level  ol  the  oil  in  the  troughs  is  main- 
tained by  a  vane  type  pump.  The  water  circulation  is  by 
gun-metal  plunger  pump.  The  engine  and  reverse  gear  are 
mounted  as  one  unit  on  angle-iron  bearers,  and  the  exhaust- 
heated  vaporiser  is  situated  at  the  after  end  of  the  engine, 
coupled  direct  to  the  silencer,  which  is  bolted  to  the  back 
ot  the  after  pair  of  cylinders,  thus  making  the  whole  out- 
fit a  very  compact  unit  for  installation  in  a  boat. 

.\  medium  duty  paraffin  10-12  h.p.  2-cylinder  engine  is 
also  manufactured  by  the  firm,  the  cylinders,  cast  in  one 
block,  measuring  4i  in.  bore  by  5  in.  stroke.  It  is  coxipled 
direct  to  an  enclosed  ty|)e  reverse    gear,    on  angle-iron. 


75/90  H.P.  "Gleniffer'  Paraffin  Engine  and  Reverse  Gear. 


bearers.  The  watei-  circulation  in  this  model  also  is  by  a 
gun-metal  plunger  pump.  The  lubrication  is  very  simple, 
A  collector  wheel  revolves  with  the  crankshaft,  and  carries 
the  oil  from  a  sump  in  the  base  hamber,  delivering  it  into 
troughs  below  the  crank  webs;  dippers  are  fitted  to  these 
webs  which  splash  the  oil  to  all  working  surfaces:  oil  chan- 
nels and  cups  are  provided  where  necessary  to  catch  the  oil. 

Eeference  has  been  made  to  the  new  patented  reverse 
gear  installed  in  the  75-90,  25-30,  and  12|-15  h.p.  engines. 
This  gear  depends  for  its  action  on  a  principle  which  is  a 
completely  new  departure  for  this  class  of  mechanism,  and 


d 


Diagrammatic  View  of  Reverse  Gear. 


in  oil.  This  lubrication  system  is  thus  entirely  automatic 
and  fool-proof.  The  lower  portion  of  the  base  chamber 
is  water-jacketed  for  its  entire  length,  thus  keeping  the 
lubricating  oil  at  a  moderate  temperature.  The  water 
circulation  is  maintained  by  a  gun-metal  plunger  pump 
running  at  half  engine  speed. 

Engines  of  similar  design  with  similar  type  of  reverse 
gear  and  same  system  of  lubrication  are  also  supplied  in 
25-30  h.p.  (two-cylinder)  and  12^-15  h.p.  (single-cylinder) 
sizes. 

Messrs.  Glenifler  Motors,  Ltd.,  also  manufacture  a  40-50 


is  covered  by  a  patent.  One  of  its  outstanding  features  is 
that  it  never  requires  adjustment. 

The  working  of  the  gear  may  be  followed  by  reference  to 
the  line  drawings  in  which  (a)  is  the  crankshaft,  (b)  is 
the  driving  clutch  member  which  is  incorporated  in  the  fly- 
wheel, (c)  is  the  driving  bevel  wheel,  {d.d.)  are  intermediate 
wheels,  and  (e)  the  driven  bevel  wheels,  the  latter  being 
keyed  to  driven  shaft  (/),  (f/)  is  the  drum  on  which  the 
spindles  of  the  intermediate  wheels  (d.d.)  are  mounted. 
On  this  drum  (g)  are  cut  two  helical  keyways  (?•).  On  the 
outside  of  drum  (g)  is  mounted  the  double  clutch  member 
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(h).  to  the  inner  surface  of  which  are  secured  two  keys 
which  fit  in  the  keyways  (/).  This  member  (h)  may  be 
moved  into  engagement  with  either  of  the  clutch  mem- 
bers (6)  or  (?)  by  means  of  the  operating  lever  (p).  When 
(ft)  is  moved  into  engagement  with  the  latter  tends 
to  carry  the  former  round  with  it,  thus  driving  the  drum 
(g)  and  consequently  the  shaft  (/j.  At  the  same  time  the 
action  of  the  keys  in  the  keyways  (r)  is  to  thrust  (/i)  to  the 
right  and  thus  keep  it  in  engagement  with  clutch  (b).  To 

J' 


Diagrammatic  View  of  '  Gleniffer"  Paraffin  Vaporiser. 

obtain  the  reverse  action  the  clutch  (It)  is  pulled  out  of 
engagement  with  (h)  and  thrust  into  cngagenif^nt  with  the 
stationary  clutch  meniljcr  (/)  which  brings  drum  {(/)  to  a 
standstill,  thus  causing  the  shaft  (/)  to  revolve  in  the  re- 
verse direction  from  shaft  (u).  In  this  ptisitioii  the  action 
of  the  keys  in  the  helical  keyways  (rj  is  to  thrust  (li)  to 
the  left,  and  thus  keep  it  in  engagement  with  clutch  (I). 

It  will  now  be  seen  that  the  operating  gear  is  only  neces- 
sary to  engage  or  disengage  the  ahead  or  the  astern 
clutches.  Once  either  of  them  is  engaged  the  torque  of  the 
engine  holds  it  in  engagement.  It  will  also  be  observe*! 
that  any  wear  which  takes  place  on  the  clutch  surfaces  will 
not  effect  the  working  of  the  gear,  which  requires  no  adjust- 
ments wbats^jever.  This  gear  is  entirely  independent  of 
propeller  thrust  for  engagement  of  the  <liit(h(!s,  thus  elimi- 
nating the  difficulties  experienced  in  gears  of  that  typo  ii^ 
which  the  thrust  varies  inversely  with  the  boat  speed  for 
a  given  power  of  engine.  It  a\m  eliminates  the  unavoid- 
able fore  and  aft  movement  of  the  propeller  shaft  that  is 
inherent  to  that  type  of  gear. 

Messrs.  Gleniff(^^  Motors,  Ltd.,  also  draw  attention  to  th(! 
details  of  construction  of  th(!ir  paraffin  vaporiser.  This, 
a  patf!nt<;d  design,  is  of  the  exhaust-heat(!d  type,  and  is 
ingeniously  arranged  to  make  use  of  a  physical  pro|)erty  of 
the  fuel  which  fx>nipletely  overcomes  the  difficulty  of 
vaporisation  when  running  for  prolonged  ]K!riods  at  dead 
slow  .speed.  The  temp<;rature  at  which  [)araffin  can  be 
w>mpletely  vaporised  i.9  riepcrident  to  a  considerable  ex- 
tent on  the  pressure  at  which  the  vaporisation  takes 
place.  The  lower  the  pressure  is,  the  lower  will  h(!  the  tem- 
perature necessary  to  Muse  vaporisation.  In  a  throttle 
controllcf]  engine  running  on  no  load  or  flead  slow  a  j)artial 
vacuum  is  formed  hetwecn  the  throttle  and  the  cylindci-. 
In  this  vaporiser  the  throttle  is  so  arrangrjd  that  the  fuel 
is  .suhjected  to  this  [jartial  vacuimi  from  the  moment  it 
IcAves  the  jet  until  it  enters  the  cylinder  and  conscfjiiently 
is  vapori^<-ri  und<T  this  rerliiced  pressure,  which  naturally 
is  able  to  take  pla'e  at  a  tenifjeratiii''  much  below  that  at 
wbif'h  it  would  be  vaporised  under  jiimospherie  pressure. 

The  arrangement  of  the  parts  of  the  va[)oriser  are  as 
^howrr  in  the,  diagrammatic  line  drawing,  in   whicfi  (a.)  is 


the  throttle  controlling  the  admission  of  air  which  passes 
down  pipe  (c)  where  it  is  heated  and  passes  the  jot  cham- 
ber [d]  and  choke  tube  in  which  the  jet  noz;ie  is  placed. 
After  passing  the  jet  and  picking  up  the  fuel  it  passes 
through  the  vaporiser  chamber  (c)  to  the  outlet  (/).  The 
valve  (6)  is  arranged  to  let  cold  air  pass  direct  to  the  out- 
let (/)  and  mix  with  the  heated  mixture  from  (c)  when  run- 
ning at  full  load. 


MINING  IN  TH£  FEDERATED  MALAY 
STAT£S. 

The  Eeport  of  the  Federated  Malay  btates  Mining 
Department  for  lyly,  just  issued,  states  that  the  revenue 
derived  from  mining  amounted  to  ^1, 223,7^8.  The  export 
duty  or  royalty  on  tin  contributed  £l,l60,15-±.  There 
was  a  decrease  of  435  tons  in  the  amount  of  tin  exported, 
the  total  being  36,935  tons.  Of  this  total,  5,137  tons  con- 
sisted of  pig-tin  and  31,798  tons  in  the  form  of  ore,  which 
went  to  the  refineries  in  iSingapore  and  Peuang.  The 
native  smelters  appear  to  have  secured  a  larger  share  of 
the  ore  than  in  the  previous  year.  The  Government,  as  is 
well  known,  were  obliged  to  step  in  and  buy  ore  at  the  com- 
mencement of  the  year.  They  ceased  to  buy  on  April  25, 
when  the  market  was  able  tq  absorb  all  the  metal  oScred. 
The  local  price  of  tin  fluctuated  from  $66  a  picul  to  a 
maximum  of  $166,  the  average  price  being  |120.6«,  as  com- 
pared with  .|150.6«  in  1918. 

POSITION    OF    TIN    MINING  INDUSTRY. 

The  Senior  Warden  of  Alines,  who  signs  the  Eeport, 
ob.serves  that  the  position  at  the  close  of  the  year  showed 
no  lack  of  buyers,  but  it  was  doubtful  if  the  deiiuuid  was 
mainly  on  the  part  of  consumers,  and  there  appeared  to 
be  a  considerable  volume  of  speculation.  He  continues  : 
'■  Though  miners  were  faced  with  certain  difficulties 
inherent  on  world-wide  conditions,  some  of  which  it  was 
beyond  the  power  of  this  Government  to  temper,  the  year 
under  review  may  bo  considered  a  prosperous  one,  and  it 
closed  with  tin  at  a  high  price.  The  future  of  the  industry 
is  to  a  very  large  degree  dependent  on  the  price  of  tin — 
more  s<j  than  ever  before — which  price  is  at  a  record  figure 
at  the  time  of  compilation  of  this  Report;  but  what  the 
trend  of  that  price  will  be  in  the  future  it  is  impossible 
to  say,  and,  while  circumstances  admit,  it  would  be  a  wise 
measure,  on  tlu;  part  of  all  large  mining  concerns,  to  I)uild 
up  reserve  funds  for  use  in  times  of  emergency,  as  an 
industry  that  cannot  help  itself  during  periods  of  stress 
cannot  bo  considered  to  be  ou  an  entirely  sound  basis. 
As  mentioned  in  the  Report  for  191H,  conservation  of  and 
a  survey  of  the  tin  resources  of  these  States  is  worthy 
of  grave  consideration,  from  the  point  of  view  of  the 
Iviipire's  position  in  the  tin  trade  and  J5riti.sh  command 
of  the  tin  market." 

It  is  significant  that  in  December,  1<.)2(),  the  FecU'rated 
Malay  States  Government  should  be  again  called  iipon  to 
save  the  tin  mining  industry  from  disaster  by  buying  ore 
which  the  market  is  not  able  to  absorb — the  third  time  in 
six  years  that  this  has  happened. 

TUNGSTEN  ORE. 

The  t<)tal  amount  of  tungsten  ores  exported  amounted 
U>  435  tons— about  80  tons  more  than  in  1918.  The  with- 
drawal of  the  guaranteed  price  was  followed  by  an 
arrangement  under  which  compensation  was  assessable  at 
the  rate  of  30s.  per  unit  of  tungstic  acid.  The  Raub  gold- 
mine in  Pahang  produced  15,.'50(i  ozs.  of  gold  and  about 
1,100  ozs.  were  produced  elsewhere. 

COAL  MINING. 

The  Malayan  collieries,  Selangor,  more  commonly  known 
as  the  Rawang  Ooalfields,  increased  their  output  by  22,553 
tons,  the  total  output  being  191,293  tons.  Of  this  87,060 
tons  wore  taken  by  mines  and  (58,003  tons  by  the  F.M.S, 
railways,  while  24,2i61  tons  were  exported.  It  is  expected 
that  an  output  of  400,0'00  tons  will  bo  reached  ultimately. 
There  was  a  decrease  of  31,514  in  the  number  of  men 
employed  in  mining  as  compared  with  1918,  the  total 
number  being  113,107.  There  does  not  seem  to  bo  any 
clear  explanation  of  this  considerable  decrease,  seeing  that 
the  drop  in  expoi't('d  mining  produce  was  only  about  1.2 
per  cent. 

The  question  of  \'nc\  for  the  mines  is  causing  concern. 
It  is  estimated  bhnt  798,363  tons  of  wood  were  used  iu 
;Mldition  to  88,839  tons  of  coal  and  3,397  tons  of  oil,  but 
SOUK'  (bnibt  is  thrown  on  the  accuracy  of  these  figures, 
especially  as  regards  wood  fuel.  Increasing  interest  appears 
to  lie  taken  in  |)rospecting  areas  likely  to  prove  suitable 
for  Inicket  dredging,  and  18  (lre<!ges  were  in  ojieration, 
|)roducing  4,56'>  Ions  of  tin  ore,  e(|n i valeTi b  to  about  8.9 
of  the  F.M.S.  output. 

The  extension"  of  mining  openitions  were  ini])ed(Ml  by 
labour  difficulties  and  to  some  extent  by  fuel  slmrtage, 
TIkmv!  has  lieen  some  piTv^iect i ng  lni'  oil. 


654      €a$rern  Cndlneertng  supflement  to  Che  Condon  and  China  Express.  Dec  30, 1920 

THE  LATEST  MOTOR-DRIVEN  VESSEL,  from  the  point  of  view  of  the  work  it  will  be  expected  to 

m             ,  1        ,   r        ,T          TT-  1      ,  -KT      ,  ^  perform  during  the  greater  part  of  its  life.    It  has  also 

The  recent  launch  froni  Messrs  Vickers   Naval  Construe-  ,„.en  noticed  that  wlun  a  firm  specialising  in  cou.prcssors 

svl-«l°'^  f                       ,                                  rf'^  IS  asked  to  supply  a  machine  for   coupling  to  a  Diesel 

Seininolc    is  of  special  interest,  as  the  new  vessel  embodies  +i,     „i    •+        „         n               i  ii 

.       t  J.1         11    1        J   1      1          J.    1  engine,  the  only  items  generally  specified  arc  the  maximum 

and  illustrates  many  of  the  methods  and  dcveloi)ments  to  ]  :„  i-         ;             ■     +    /  i  •  i    •    «  i 

which  attention  has  l.een  drawn  in  recent  articles  in  this  ""'1"""^              air  per  minute    which  is  fixed  so 

journal  on  motor  shipbuilding.  *°              ^           margin),  the  revolutions  of  the  com- 

„i     11                4.    ii,     1  i    J.     M  i.-      X  pressor,  and  the  maximum  working  pressure.    No  mention 

Iho  vessel  which  rciiresents  the  latest  addition  to  the  ■         i     f  .n        i          c    •      i  ■  i      n     j-      -i  i 

o,,^,.               i;  4.    £       X     J  ■         1  ■      I       1        1    -ix  .  IS  made  of  the  volume  of  air  which  will  ordinarily  be  neces- 

ever-growing  list  of  motor-driven  s  ups  has  been  bui  t  to  , „.,          i  i    4.        „           t                         £  xi  •  xi 

£  +1.     \     1    \       •        /.-I  /t       rxi      "     "  sary  ifor  blast  purposes.    In  consequence  of  this,  the  com^ 

the  order  of  the  Anglo-.Ainerican  Oil  Co.,   fjtd.,  and  has  •'       ■     1    •       1  £     xu     £  n      x     1.      1                 x  £ 

f„ii„,..;       A-        ■                            V    ,   •>    .,  a  u  i  pressor  is  designed  for  the  full  output,  whereas  most  of 

the  following  dimensions  ; —  ,  ■       .,                     •        ,         i      i      x     x  j-  i 

its  time  it  will  be  running  at  a  reduced  output  for  supply- 
Length,   b.p                                  425  ft..  0  in.  ing  blast  air  only. 

Breadth,  mid                                   56  ft.  8  in.  As  an  example,  let  it  be;  assumed  that  a  three-stage  com- 

Depth,  mid.  (upper  deck)                  ;33  ft.  0  in.  pres.sor  is  designed  so  that  the  theoretical  final  tempem- 

Mean  draft                                      2<j  ft.  0  in.  tnre  is  the  same  in  each  stage.    If  the  clearance  volumes 

Displacement                                     14,000  tons  in  the  first,  second,  and  third  stages  are  taken  as  4  per 

Total  d.w.  capacity                           10,050  tons  ^ent.,  4  per  cent,  and  5  per  cent,  respectively,  and  it  is 

Bunker  capacity   (oil)                            Ty.'j  tons  assumed  that  the  air-suction  temperature  is  70  deg.  F., 

She  is  a  sister  ship  to  the  Narnu/ansctt ,  built  by  the  same  «"d  that  it  is  cooled  to  70  deg.  F.  between  the  stages, 
firm  for  the  same  owners.  The  performance  of  the  latter  the  temperature  at  the  end  of  each  stage,  obtained  from 
vessel  has  been  so  successful  that  Messrs.  Vickers  claim  she  theoretical  diagrams,  would  be  about  280  deg.  F.  for  a 
is  the  most  economitally-operated  internal  combustion  final  pressure  of  9()0  lbs.  per  sq.  in.  If  the  compressor 
engine  afloat.  A  speed  of  101  knots  was  guaranteed  this  supplies  blast  air  only,  which  is  assumed  to  be  .seven-tenths 
vessel  at  an  estimated  fuel  consumption  of  11  tons  of  oil  of  the  full  output,  the  maximumi  theoretical  temperature 
fuel  per  day.  Actually  she  ran  recently  from  New  Orleans  will  rise  to  336  dog.  F.  owing  to  the  increased  ratio  of  com- 
to  Liverpool,  a  distance  of  4, .500  miles,  at  11.1  knots,  and  pres.sion.  When  supplying  blast  air  only  under  working 
used  only  fl.6  tons  daily  for  her  engines,  a  rcmarkalile  conditions,  with  tight  valves,  temperatures  higher  than 
record  for  a  seventeen-days  trip  with  10,000  tons  of  336  deg.  F.  would  be  reached  on  account  of  the  increase  in 
cargo.  pressure  neces.sary  to  cause  the  flow  of  air  and  to  over- 
Like  the  Narragan.tett,  the  SeininoJe  has  the  Vickers  four-  come  the  frictiona.l  resistance  of  valves  and  pas.sages, 
stroke  engines,  which  are  simplified  by  having  an  injection  dependent  on  the  capacities  of  the  intercoolers  and  on  the 
air  compressor.  The  makers  have  some  twenty  years'  ex-  arrangement  of  the  stages.  Further,  it  is  also  probable 
perience  as  pioneers  of  the  British  submarine,  and  in  that  after  the  fir.st  stag©  the  initial  temperatures  of  the 
equijjping  them  with  internal  combustion  engines.  The  second  and  third  stages  would  be  higher  than  70  deg.  F. 
excellent  performance  of  ships  equipped  with  Vickers'  in-  There  is  no  doubt  that  in  certain  circumstances  very  high 
ternal  combustion  engines  is  instanced  by  the  following  final  temperatures  are  obtained,  and  small  explosions  in 
short  resume  sent  us  by  the  firm  :~  pipes,  etc.,  which  have  affected  the  good  working  of  the 

M.V.   Circeshell. — After   14, (KX)   miles  the  engines  were  valves,  have  not  been  exceptional, 

opened  out  and  found  to  be  in  excellent  condition.  pi^m  the  point  of  view  of  maximum  air  temperatures, 

M.V.   Medimy.—(h\  maiden  voyage  from  Hongkong  to  therefore,  it  is  considered  preferable  to  fix  the  staging  so 

Balik  Papan  average  speed  was  9.5  knots.  as  to  get  the  minimumi  stage  temperatures  when  the  com- 

M.V.  Oweener. —^From  Cljde  to  Port  Said  averaged  0.88  pressor  is  supplying  blast  air  only.    As  an  alternative, 

knots  for  fourteen  days  with  a  daily  consumption  of  4i  .should  the  general  arrangement  of'  the  machinery  permit 

tons  of  oil  fuel.    This  ship  has  now  covered  about  17,000  of  this,  a  four-stage  compressor  could  be  fitted.'   In  the 

miles  without  any  stop  at  sea  or  delay  in  port.  alternative    scheme   the  first  stage  would  be  of  sufficient 

M.V.  i\/a;-in !/?«.— An  oil-tanker  of  9,916  tons  d.w.  with  capacity  to  give  the  full  output  required  for  charging  the 
s.h.p.  of  2,500.  In  Admiralty  service  in  Persian  Gulf  during  .starting-air  bottles  and  providing  the  blast  air,  and  the 
the  War.  She  was  bought  by  the  Anglo-Saxon  Petroleum  second  stage  would  be  of  sufficient  capacity  for  providing 
Co.  in  1919  and  refitted  last  July  for  a  single  trip  pending  i^iast  air  only  with  a  small  margin.  When"  charging  start- 
alterations  to  suit  her  new  owners,  but  has  been  running  ing  bottles  all  stages  would  be  in  use,  and  there  would  be 
for  the  last  four  months  in  the  Gulf  of  Mexico  without  any  f^^,.  ^^^ggg  o-f  compression,  but  when  providing  blast  air 
main  engine  trouble.  ^nly  the  first  stage  would  be  cut  out  entirely  and  the  second, 

R.F.A.  Tec/o/?.— Oil  tanker  of  2,390  tons  d.w.,  1,500  s.h.p,  thijd,  and  fourth  stages  would  operate  as  a  three-stage 

In  service  for  eighteen  months  without  opening  any  cylinder'  compressor— the  second  stage  then  taking  its  suction  from 

and  refit  only  eventually  required  owing  to  breakdown  of  ^-^^  atmosphere.    The  dimensions  of  the  third  and  fourth 

■steam  plant.    This  ship  was  constantly  m  attendance  on  ^^^^^^  ^^j^       g^^p^l  ^           ^^^^  ^j^g  minimum  final  tenv 

the  British  Fleet  during  the  War.  peratures  in  the  second,  third,  and  fourth  stages  when  sup- 

H.M.S.  Marshal  SouU. — This  ship  did  strenuous  work  off  iplying  blast  air  only 

the  Belgian  coast  during  the  War,  and  every  call  on  the  ^  y^-^^         four-stage  proposal,  when  supplying  blast  air 

engines  Avas  answered.    Her  performances  were  considered  ^j^^  ^^^^^           virtually  becomes  the  first  stage  of  a 

remarkable  and  she  IS  now  a  training  ship  for  oil  engineers  ^i^^:^^^,^^^^^  compressor,   and  it  is  pumping  at  practically 

tor  the  British  J^ieet.                                ^    ,   .  its  full  output.  "  The  difference  in  volume  between  the  first 

TTp  to  date  Messrs.  Vickers,  Ltd.,   and  their  licensees  ^^^^  ^^^^,^^1             vrou]d,  of  course,  depend  on  the  extra 

have  manufactured  internal  combustion  engines,  fitted  with  j,^,  ut  required  for  charging  starting-air  bottles.    In  the 

their   patent  sj-stem  of  mechanical   spraying    to   a  total  ^  compressor  attached  to  a  two-stroke  engine,  when 

horse  power  of  500,000,  the  diameters  o    cylinders  ranging  g^^avenging  pressure  is  from  3  to  4  lbs.  per^  sq.  in.  a 

from  103  in.  to  30  in.    Almost  the  whole  of  these  engines  th,ee-stage  compressor  could  be  fitted,  and  arrangements 

have  been  supplied  to  the  orders  of  the  British  Govern-  ^^^^  ^^^^^^^^  ^^^^  charging  starting-air  bottles  the  first 

ment.    Such  ctmtracts  cannot  be  n-iven  pulHicity  and  this       ,  1  i  x  i     -x         x-       c    ,„  xi,       „  ;  

,             ,  .        1      ,,          ,      ^     x        £  ■  X       1  stage  would  take  its  suction  from  the  scavenge  air  supply 

perhaps  explains  why  the  Vickers  system  of  internal  com-  •    r    t    £  xi       x        i.           i,-  1   •         •    i    ?  x    xi     £  - 

I     ,.  1        1  .        .                    11  1           x    XI                  -1  instead  of  the  atmosphere — which  is  equivalent  to  the  four- 

hustion  engines  is  not  so  well  known  to  the  commercial  ,       •            1      xi-  j 

,j        -P-x      v            1        •       •               X  stage  proposal  outlined, 

world  as  it  is  to  the  naval  engineering  expert.  o    i     i  _ 

An  excess  of  lubricating  oil  m  the  compressor  cylinders, 

^=!^=^====  combined    with    the    comparatively    high  temperatures 

referred  to  above,  is  another  frequent  source  of  trouble. 

PERFECTING    THE    DIESEL    AIR  in  cases  where  the  first-stage  cylinder  is  open  to  the  crank 

r^mMDRPOCOR  ^^^^          considered  that  better  results  would  be  obtained 

OUIYirKtdOUrs.  by:— (l)  Removing  the  throttle  from  the  first-stage  suc- 

In  recent  articles  on  motor  shipbuilding  in  these  pages  tion  ;  (2)  fitting  a  drain  bottle  between  the  fir.sf^stage  cooler 

reference  has  been  made   to    troiibles    experienced    with  and  seTOud-stage  suction ;  (3)  fitting  an  overflow  valve  to 

marine  Diesel    air   compressors.     The   North-East   Coast  the  drain  bottle;   (4)   fitting  to  the  first-stage  piston  a. 

Institution    of  EngineiM's   and  Shiiybuilders   in    Scotland  suitable  guard  with  a  drain,  so  that  the  lubricating  oil 

have  been  considering  the  problems  involved,  and  recom-  from  the  gudgeon  pin  falls  clear  of  the  compressor  cylinder, 

mendations  are   offcied   affording    a  partial,    if   not   an  More  effective  guards  considerably  reduce  the  quantity  of 

entire,  solution.  lubricating  oil  passing  from  the  crank  case  into  the  com- 

In  nearly  all  oases  a  Diesel  compressor  is  provided  with  pressor  cylinders.    Compressors  for  Diesel  engines  might 

sufficient  capacity   to  charge  the   starting-air  bottles  as  well  be  treated  with  the  great  care  taken  with  high-speed 

well- as  to  provide  the  requisite  quantity  of  blast  air,  and  reciprocating  steam  engines  fitted  with  forced  lubrication 

it  frequently  happens  that  the  compressor  is  not  designed  to  prevent  oil  finding  its  way  into  the  cylinders. 
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TEST  OF  "RUSTON"  TWIN  OIL 
ENGINE. 

Very  convincing  evidence  of  the  high  degree  of  economy 
and  efficiency  obtainable  to-day  in  the  oil  engine  of  British 
manufacture  is  contained  in  the  results  of  a  recent  test 
of  a  double-cylinder  engine  by  ilessrs.  Euston  and 
Hornsby.  Ltd.,  of  Lincoln,  particulars  of  which  the  makers 
have  been  good  enough  to  forward.  An  illustration  of  the 
actual  engine  tested  ^accompanies  this  article;  another  view 
of  a  smaller  single-cylinder  engine  of  the  same  type  is  also 
given.  These  engines  are  col-d  starting,  and  have  airless 
injection. 

As  will  be  seen,  the  engine  tested  was  of  the  horizontal 


same,  namely,  19,260  B.Th.TJ.  per  lb.  higher  calorific  value. 
The  lower  calorific  value,  which  is  the  value  to  take  in 
accordance  with  the  rules  of  the  Institution  of  Civil 
Engineers,  works  out  to  18.051  B.Th.U.,  assuming  13.9  per 
cent,  of  hydrogen. 

The  engine  was  started  at  8  o'clock,  and  ran  at  about 
half  load  until  9.10  o'clock,  when  full  load  was  applied. 
The  full  load  tost  began  at  9.20  o'clock,  and  continued  for 
three  hours.  The  load  was  then  quickly  lessened  to  three- 
quarter  load,  which  was  ma'intaincd  for  one  hour,  after 
\^■hich  the  load  was  reduced  in  succession  to  half  load  and 
quarter  load  each  for  one  hour,  after  which  the  engine  was 
run  with  no  load  for  half  an  hour,  then  an  overload 
approximately  of  10  per  cent,  was  applied  for  half  an  hour. 


The  '  Ruston    Twin  Oil  Engine  tested  by  Capt.  Sankey. 


type,  having  two  side-by-side  cylinders,  firing  alternatively, 
and  cranks  at  0°.  The  flywheel  was  on  one  side  of  the 
engine,  and  the  load  was  applied  by  a  Heenan  and  L'roudc 
brake  bolted  to  the  flywheel  boss.  The  particulars  of  the 
engine  are: — Cylind(>r  diameter,  I85  in.;  stroke,  30  in.; 
r.p.m.,  175;  rat«d  b.h.p.,  260.  This  type  of  engine  works 
on  a  four-stroke  cycle.  During  the  out-stroke  following 
the  exhaust  of  the  products  of  combustion,  pure  air  is 
drawn  in  and  then  compressed  to  about  450  lbs.  per  sq.  in. 
during  the  following  in-stroke.  The  compression  tempera- 
ture is  amply  sufficient  to  ignite  the  oil,  which  is  forced 
into  the  cylinder  at  about  the  turn  of  tho  stroke  by  an 
oil  pump,  giving  an  adequate  pressure  to  atomise  tho  oil. 
Owing  to  the  high  compression  temperature,  preheating  of 
a  hot  bulb  is  unnecessary,  and  the  engine  can  therefore 
start  from  cold.  The  combustion  is  therefore  partly  at 
cf)nstant  volume  and  i)artly  at  constant  pressure,  which 
is  thermodynamically  .somewhat  more  efficient  than  com- 
bustion at  constant  pressure. 

The  test  was  carried  out  by  Capt.  H.  Riall  Sankey, 
C.B.,  C.B.E.,  Ar.Tnst.C.E.,  and  the  object  was  to  ascer- 
tain the  oil  Cffusumption  per  b.h.p.  at  vai'ious  loads.  Tho 
method  of  tenting  was  that  in  current  use  at  Messrs 
MxiHUm  and  Horn»l>y's  works,  and  all  measui'ements  were 
taken  by  their  staff  under  Capt.  Riall  Sankoy's  super- 
vision. 

As  already  .stated,  the  load  was  applied  by  means  of  a 
Heenan  an(l  Froude  hydraulic  brake.  The  weights  uscmI 
with  this  brake  were  compared  with  standard  weights  and 
founrl  to  be  accurate.  Th(?  <)il  consum|)tion  of  each 
cylinder  wa?*  m^'asiiretl  .separately  by  arranging  so  that  the 
oil  surface  in  the  supply  tank  broke  away  from  a  needle 
point  at  the  moment  of  starting  the  test  for  each  load, 
and,  similarly,  at  the  moment  of  completing  each  half- 
hour's  run,  and  then  obtaining  the  weight  of  oil  thus 
required  by  the  difference  in  weight  between  the  full  and 
partially  emptied  can  iise<.l  for  pouring  the  oil  into  the 
tank.  The  weights  used  ffir  weigliiiig  the  oil  were  cliecked 
against  .standarr!  weights  and  were  found  to  be  correct  and 
well  within  the  limits  of  the  errors  of  the  test.  The  balance 
tised  turned  with  I-8th  of  an  ounce.  Tlic  speed  was 
obtained  by  readings  of  a  revolution  counter  taken  every 
quarter  of  an  hour.  Indicator  diagrams  were  taken 
simultanr'Ofisly  from  each  cylinder  every  quarter  of 
an  hour.  Three  samples  of  oil  were  taken,  one 
from  each  of  the  bfirrels  uscfl,  and  the  calorific  valne  was 
sMbs**|uently  determined  by  independent  authority,  which 
showed  that  the  calorific  value  of  all  three  samples  was  the 


Lastly,  tho  quarter  load  test  was  repeated  for  half  an  hour, 
and  the  trial  ended  at  6  p.m. 

The  results  of  tho  test  are  shown  in  the  consumption 
and  efficiency  curves  given.  In  these  curves  the  total 
average  oil  consumed  per  hour  is  plotted  on  a  b.h.p.  base. 


"Ruston"   72  -  B.H.P.   Airless    Injection    Engine  running 
regularly  on  a  low  grade  Furnace  Oil  containing  a  high 
percentage  of  Creosote. 


and  a  fair  line  is  drawn  through  the  jilolted  points  giving 
curve  No.  1.  It  will  be  seen  that  i]n\  centre  ])oi'tion  is 
almost  (piite  straight,  following  the  Willans  law.  Both 
at,  the  full  load  cihI  and  at  the  no  load  end  ihv  Wno  curves 
slightly  upwards.  |{y  thus  drawing  a  fair  line  through 
the  ph)ttings  t/f  the  observed  points,  the  tests  at  the  various 
Imuls  are  corineclcd  together,  ori'ois  are  ^nljusted,  and  tli<" 
final  result  obtainetl  is  more  rcliiible  t,lian  by  plotl^ing  tlu' 
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oil  aonsumptiou  per  b.h.p.  hour.  Curve  No.  2  shows  the 
oil  consumption  per  b.h.p.  hour,  and  has  been  obtained  by 
calculation  fi-oni  curve  No.  1.  The  minimum  consumption 
is  at  23.')  b.h.p.,  and  is  0.401  lb.  per  h.h.p.  hour.  Curve 
No.  3  shows  the  economy  of  the  engine  expressed  in 
B.Th.U.  per  h.h.p.  per  minute,  giving  the  low  figure  of 
120.7,  and  Curve  No.  4  the  thermal  efficiency  reckoned  on 
the  b.h.p.  The  highest  figure  is  35.1  per  cent.  It  was 
considered  unnecessary  to  obtain  the  i.h.p.  from  the  indi- 
cator diagrams. 

Oapt.  Sankey  adds  that  the  action  of  the  governor  was 
observed  during  the  trials,  especially  when  changing  load. 
The  variation  of  speed  was  very  small,  and  even  with  rapid 
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Consumption  and  Efficiency  Curves,  "  Ruston  "  Twin  Oil  Engine  Test. 


changes  of  load  there  was  no  hunting.  Throughout  the 
trial  the  engine  ran  remarkably  well,  and  so  uniformly 
that  it  was  impossible  to  tell  by  sound  what  load  was  on 
the  engine  and  when  such  load  was  changed. 


ditions  penetration  to  the  wood  is  quickly  ofFocted.  Much 
wounding  during  tapping  also  aids  in  a  similar  way. 

A  freshly-exposed  surface  of  flevoii  attacked  by  Spaero- 
noma  turns  darker  in  colour  than  normal  in  quite  a  .short 
time  (24  hours).  In  three  days  the  infected  surface  rots, 
and  various  pieces  of  saprophytic  fungi  make  their  appear- 
ance on  the  dead  tissue,  the  presence  of  these  being  indi- 
cated by  the  tell-tale  more  or  less  complete  cover  of  white 
mycelium.  This  appearance  is  most  noticeable  1  to  2  in. 
above  the  cut.  Portions  of  the  tapped  coi'tex  sink  in, 
forming  depressed  patches  of  various  sizes,  which  may  in 
a  bad  ease  extend  the  whole  length  of  the  cut.  The 
affected  portion  frequently  turns  quite  black.     Later,  in 

neglected  cases,  the  fungus 
penetrates  the  wood  l-12th  to 
l-8th  in.,  spreading  vei'tically 
and  down  the  wood  fibres. 
The  damage  caused  by  this 
disease  when  neglected  is 
probably  greater  than  that 
due  to  any  other  bark  disease 
of  Hevea.  The  disease  con- 
tinues as  long  as  tapping  is 
coTitiniied,  and  is  easily 
spread  from  tree  to  tree  by 
the  knife. 

Cortex  destroyed  by  the 
disease  is  frequented  by  small 
Diptera  and  beetles,  both  of 
which  are  liable  to  spread  the 
disease,  especially  by  carrying 
the  pyenidiospores,  which 
adhere  to  the  legs  and  bodies. 

Since  the  fungus  qiiickly 
produces  spores  (five  -  six 
days),  once  a  tree  is  attacked 
and  the  initial  attack  over- 
looked, the  spread  of  the 
disease  is  usiially  very  rapid, 
and  whole  groups  of  300-400 
trees  may  be  affected  in  the 
course  of  a  week  or  fort- 
night. 

The  loss  sustained  by  an 
estate  affected  by  mouldy  rot, 
unless  efforts  are  at  once 
made  to  obtain  control  and 
eradicate  the  pest,  may  be 
very  great,  as  once  it  be- 
comes fairly  widespread  tap- 
ping must  be  stopped  for 
periods  varying  from  two  to 
six  months,  and  this  may 
have  to  be  repeated  after  re- 
opening if  the  disease  shows 
signs  of  reappearing.  The 
distribution  of  remaining 
cortex  after  tapping  also  is 
bound  to  be  serious  if  it  con- 
tinues for  any  length  of  time,  since  a  shortage  of  bark 
means  loss  of  revenue. 


DESTRUCTION  OF  TAPPED  SURFACE 
IN   RUBBER  TREES. 

The  mycologists  to  the  Federated  Malay  vStates  Rubber 
Growers'  Association,  Messrs.  Sanderson  and  Sutcliffe, 
have  issued,  in  "  Annals  of  Applied  Botany,"  details  oif 
what  is,  relatively,  a  new  disease  affecting  the  rubber  tree 
(TIcvea  hrasilie.n.'iin).  The  dist^ase  is  Sphseronema  sp.,  and 
consists  in  the  mouldy  rot  of  the  tapped  .surface.  The 
fungus  destroys  the  thin  skin  of  cortex  remaining  after 
tapping,  delaying  renewal  of  the  cortex  and  making  it 
almost  or  quite  impossible  for  ta]iping  to  be  carried  on 
over  that  section  again. 

The  disease  was  originally  confused  with  another  well- 
known  and  widespread  disease  of  the  tapped  surface,  viz., 
black  thread  or  black  line  <anker,  the  causal  fungus  of 
which  is  a  series  of  Phy tophtluira,  mouldy  rot  being  con- 
sidered a  virul(>nt  form  of  this. 

The  causative  fungTis  of  the  new  disease  is  a  species  of 
Spha-ronema  which  belongs  to  the  gi-oup  Funr/?  Impcrffcti. 
Investigation  of  inoculations  shows  that  in  48  hours  all  the 
inoculated  surfaces  had  become  discoloured,  turning  a 
dirty  brown,  and  by  the  end  of  the  fifth  day  the  cells  of 
the  outer  surfaces  had  been  com|)letely  killed. 

Deep  tapping  undoubtetlly  aids  in  the  thorough  estab- 
lishing of  the  fungus  in  the  tissues,  since  under  those  oon- 


As  evidence  of  the  good  progress  in  mercantile  ship  con- 
struction being  made  at  their  Southampton  works  Messrs 
John  I.  Thornycroft  &  Co.,  Ltd..  send  us  particulars  of 
their  fourth  cargo  steamer  built  during  the  past  half-year. 
This  has  been  constructed  to  the  smallest  of  the  three 
standard  designs  of  mercantile  vessels  the  firm  is  now  con- 
structing, to  carry  4,300,  2,000  and  550  tons  respectively. 

The  main  engines  are  of  triple  expansion  type,  with 
diameters  of  13i  in.  h.p.,  22  in.  i.p.,  and  35  in.  l.p.  by  27  in. 
stroke.  The  working  pressure  is  180  lb.  per  square  inch, 
giving  500  i.h.p.  at  120  revolutions  per  minute.  The  cool- 
ing surface  of  the  condenser  is  610  sq.  ft.  One  return 
tube  type  boiler  is  installed  with  Howden's  forced  draught, 
size  11  ft.  6  in.  in  length  by  13  ft.  diameter,  with  a  heating 
surface  of  1,832  sq.  ft.  ;  grate  area  of  51i  in.  sq.  ft.  Three 
watertight  bulkheads  are  fitted,  one  at  each  end  of  the 
machinery  space  and  one  at  fore  end  of  cargo  space. 
Speed,  9^"  knots;  length,  overall,  162  ft.  ;  ditto,  b.p.,  155  ft.  ; 
breadth  'moulded,  26  ft.;  depth  moulded,  12  ft.  0  in.; 
draught  loaded,  12  ft. 


Mk.  J.  M.  F.\T,KNKH,  acting  upon  medical  advice,  has 
resigned  his  jjosition  as  chairman  of  the  board  of  Sir  W.  G. 
Armstrong,  Whitworth  and  Co.,  Ltd.  The  directors  have 
elected  Sir  Glynn  H.  West  to  the  vacancy.  Sir  Glynn  H. 
West  has  been  vice-chairman  of  the  firm.  Mr.  J.  M. 
Falkner  had  been  chairman  since  1915,  when  he  succeeded 
the  late  Sir  Andrew  Noble. 
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A   NEW  HOSE  COUPLING. 

Flexible  hose  is  now  univeisally  use<l  tor  hydraulic  and 
pneumatic  purposes,  and  also  for  the  conveyance  of  oil 
and  other  liquids  under  pressure.  Whether  the  hose  be 
of  rubber  or  metal,  the  matter  of  coupling  the  various 
sections  has  been  a  necessary  evil,  and  the  troubles 
experienced  with  them  have  been  legion.  It  has  been 
asserted  that  more  money  is  wasted  due  to  leakage  at 
joints  than  in  any  other  direction. 

The  new  coupling  dealt  with  here  is  manufactured  by 
the  Consolidated  Pneumatic  Tool  Co.,  Ltd.  (London).  Not 
only  is  it  simple,  but  exhaustive  tests  have  shown  that  it 
is  leakage  proof  under  high  pressures.  A  glance  at  the 
sketches  reproduced  here  will  show  not  only  how  the 
coupling  is  formed,  but  also  the  simplicity  and  rapidity 
with  which  the  joint  can  be  made. 

Some  essential  features  which  will  appeal  to  users  are : 
(1)  There  are  no  loose  parts  to  get  lost;  (2)  no  spanners 
or  other  tools  are  required  to  make  the  coupling;  (3)  the 
coupling,  being  metal  to  metal,  is  not  dependent  upon 
leather  or  rubber  washers  for  tightness. 

The  coupling  is  made  in  four  parts,  as  follows: — (a) 
Male  spigot:  (b)  male  spigot  sleeve;  (c)  female  spigot; 
(d)  female  spigot  sleeve.  The  spigots  arc  designed  so  that 
on  insertion  into  the  bore  the  hose  is  swelled  out.  The 
sleeves  (b' and  d).  on  being  drawn  up  into  position,  press 
the  rubber  tightly  into  the  serrations  on  the  spigots.  It 
is  impos-sible  for  the  hose  to  pull  or  blow  off. 

It  should  be  i>articularly  noticed  that  the  cone  face  on 
the  end  of  the  male  spigot  is  protected  at  all  times  by 
the  sleeve  (b),  which  is  designed  to  act  as  a  shroud. 

The  couplings  and  hose  accessories  have  been  designed 


1919.  Notwithstanding  this  increased  output,  the  con- 
sumption exceeds  the  domestic  supply  of  benzine  by  about 
20  per  cent.,  and  the  imports  have  increased  from  178, OOI) 
cases  in  1914  to  266,000  cases  in  1919,  principally  due  to 
the  automobile  consumption.  This  condition  has  been 
reflected  in  the  [irices  of  gasoline,  which  have  practically 
doubled  siuce  1914.  The  1914  price  of  45  cents  to  50  cents 
per  gallon  rose  in  November,  1919,  to  86  cents  per  gallon, 
and  $1  per  gallon  was  paid  for  gasoline  in  some  cities 
toward  the  close  of  1919.  In  Ifebruary  ,1920,  the  price  had 
receded  to  80  cents  per  gallon.  The  effect  of  monopolisation 
on  prices  will  be  an  interesting  development. 


NORTH-EASTERN  MARINE 
ENGINEERING  CO.,  LTD. 

OUTPUT    FOR  1920. 

The  North-Eiisterii  Marine  Engineering  Co.,  Ltd.,  of 
Wallsend-on-Tyno  and  vSunderland,  forward  us  particulars 
of  their  output  for  1920.  These  show  that  no  fewer  than 
forty-two  vessels,  aggregating  90,770  i.h.p.,  were  fitted  by 
the  firm  with  machinery  and  boilers,  including  two  vessels, 
totalling  6,4oU  i.h.p.,  fitted  with  geared  turbines  supplied 
by  Parsons  Marine  Steam  Turbine  Co..  Ltd.  Nine  vessels, 
aggi'egating  5,802  i.h.p.,  were  fitted  with  new  boilers  only. 
Tliese  figures  give  a  total  output  for  the  yc^ar  of  96,572 
i.h.p..  which  compares- with  69,9.35  in  1919,  118,2.34  in  1918, 
the  year  the  war  ended,  when  sliii)l)uilding  and  marine 
engineering  were  being  conducted  under  abnormal  pressure, 
79,935  in  1917,  and  52,1()5  in  1916.    The  five  years'  average 
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and  usefl  for  all  sizes  and  varieties  of  rubber  and  metallic 
hos«.'. 


JAPANESE  OIL  MONOPOLY. 

A  report  from  the  Cnited  States  C<jnimerc(!  Hureau 
refers  to  the  decision  at  Tokyo  that  no  proposal  looking 
toward  a  Government  monopoly  of  petroleum,  will  be  made 
until  Parliament  convrrnes  in  .January.  Whih;  nothing 
definite  has  been  <lecidexl  upon,  the  proposed  monopoly  is 
likely  to  affect  all  .Jajjanesc!  possessions  as  well  as  the  oil- 
fields in  .Japan  [Hojxt. 

Japan  producf^d  only  about  one-half  of  1  per  cent,  of  the 
world's  crude  petroleum  in  1919,  and  its  production  has 
shown  a  steady  decline  since  1916,  when  12.3,5.j8,41()  gallons 
were  pr<xluced.  The  prorluction  for  1917  dropped  to 
119,576,22.3  gallons,  and  that  for  1918  to  102,ll0,()ry)  gallons. 
The  figure-,  for  tlic  full  year  1919  are  not  yet  available,  but 
baking  estimat<'s  on  the  first  nine  months'  production  of 
67,7.37.796  gallons,  the  total  production  for  1919  will  not 
reach  much  more  than  90,00<),(K)0  gallons. 

Th*'  oil  niono|(oly  is  being  pi'of)osed  largely  in  order  lo 
:^uarant(e  stipplifs  for  the  Navy,  and  new  wells  have  been 
bored  at  Nairya  anrl  Kr.senho,  in  Kormfisa,  with  rather 
indifferent  rfjsults.  The  F>cliigo  fields,  which  |)roduce  about 
'/)  [K!r  cent,  of  .Japan's  Hupf)ly,  showed  a  decline  of  about 
JO  per  c<nt.  in  ()r(Kliiction  <!uring  1919.  Decline  in  pro- 
duction is  attribiitefi  somewhat  to  increased  difficulty  of 
irM[K>rting  well-boring  apparatus  since  the  Armistiie,  and 
this  has  undoubtedly  imj)f;defl  thr-  developnient  r)f  new 
res^,urces. 

The  decline  in  production  crudr?  oil  has  been  accom- 
panied by  a  growing  demand  for  benzine,  the  outjjut 
increaning  from  210, W)  cafes  in  1914  to  1  ,fK)0,fXJO  cases  in 


is  8-3,368  i.h.p.,  a  figure  well  exceede<l  by  the  output  for 
th(!  twelve  months  now  drawing  to  a  close. 

In  their  superheating  department  the  firm  during  1920 
nianufactur(Hl  and  fitted  "  North-Eastern  "  smoke  tube 
su])erheaters,  which  were  d(;scribed  in  these  pages  some 
little  time  back,  to  thirty-one  vessels,  totalling  117,300  li.p. 


Tllio  accounts  of  A'ickers,  Jitd.,  have  been  published  for 
the  four  years  191(),  1917,  1918  and  191!),  dealt  with  as  one 
period.  So  far  as  the  profits  are  concerned,  they  amounted 
in  the  four  years  to  t4, 493, 725,  to  which  had  to  be  a<lded 
£319,749  l)i()Ught  forward.  The  dividend  for  the  four  years 
ab.sorbed  C3,967,112,  leaving  a  balance  of  ,1'846,.3()3,  after 
j)rovifling  for  all  Government  taxation.  The  following 
figures  show  the  ])osition  at  the  date  of  tlie  previous  balance- 
slieet  compared  with  the  figures  just  published:  — 

J)c(^  31,  1915.  Dec.  .31,  1919. 

.Share  (-apital   £7, 049.784  e20,»ili2, 1 88 

Dcbontiiro  stock                   2  3 1. 5,528  1,2.52,972 

CroditorH  Il,7(i6,4.3(i  1.3, (181. 802 

Kesorves                              2,()()4,2(il  (>,()(i9, 159 

Properties  and  plant      ...    .5,724,486  7,314,(194 

Subsidiary  undertakings...    5,448,734  17,236, 510 

Marketable  securities     ...       910,159  732,748 

Stocka,  etc                              785,002  3.911,684 

Rook  debts   10,213, (>39  9,959,.543 

Cash  and  bills                          825,42(i  3,301,957 

Th('  growth  in  the  reserve  is  a  very  satisfactory  element, 
and  a  icduction  in  the  debenture  debt  is  also  a.  favourable 
feature.  Special  interest  attaches  to  the  great  increase  in 
the  item  for  subsi<liary  undc^-takings.  Difficulties  in  coTi- 
ducting  certain  f)f  those  successfully  have  been  experienced. 
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MODERN   ENGINEERING  PRACTICE. 

DETERIORATION    OF    NICKEL  RESI8TERS. 

EvidiuH'c  .sn))niitie'Cl  to  the  Anicrii-aii  J<]|(K'tr<)-( 'Jieiiiical 
Society  at  CIovcLtiuI  by  the  Fitzgeiald  Laboi-atories  .shows 
that,  uiidea-  certain  pi-ecaiilioiis,  pure  nickel  wire  is 
applicable  as  a  substitute  for  the  nichronio  alloy  now 
much  used.  This  alloy  is  expensive,  and  certain  onerous 
conditions  are  attached  to  a  licence  for  its  u.se.  Nickel 
has  a  high  thermal  co-efficient  of  electric  resi.stanco,  ami 
a  liahility  to  oxidation,  but  it  was  thought  that  those 
disadvantages  could  be  overcome.  Tests,  however, 
showed  early  deterioration,  by  the  wire  becoming  brittle, 
although  no  marked  oxitLation  had  ocicurrod.  It  was 
thought  at  first  that  the  result  was  due  to  absorjition  of 
carbon,  as  tihe  insulating  matt^rial  was  infusiorial  earth 
and  a  refractory  cement,  both  of  whiah  contained  organic 
mattei-.  Some  of  the  brittle  wire  was  tested  by  being 
heated  in  a  tairrent  of  oxygen,  and  it  watj  found  that  the 
emitted  gas  produced  a  precipitate  of  ibariuni  carbomate. 
The  inference,  however,  was  not  correct,  and  details 
are  given  in  the  original  record  of  experiments  by  which 
it  was  proved  that  conil)ination  witli  sulj)hur  is  the  cause 
of  deterioration.  From  the  experiinents  it  apj>ears  that 
sulphur  makes  nickel  brittle  at  low  temperatures;  and. 
nichrome  wire  is  also  affected  by  sulphur,  but  l<>ss 
markeaiy.  Wire  rendered  brittle  by  sulphur  can  be  softened 
by  heating  in  a  current  of  oxyg^en.  Pure  nickel  seems 
to  stand  up  well  as  a  resister  when  not  ex^wsed  to  con- 
tamination with  sulphur. 

ELECTRO— PERCUSSIVE  WELDING. 

]\lodoru  practice  in  electroHpercussive  welding  was 
discussed  at  a  recent  nieeting  of  the  American  Welding 
Society.  This  foini  of  wi'lding  is  a  process  which  is 
primarily  intended  tor  manufaoturing  applications  where 
largo  quantities  of  duplicate  pai-ts  are  to  be  product^. 
The  ajppiaratiis  in  its  eiarlier  form  cousistetl  e.ssentially 
of  a  device  for  producing  a  percussive  engagement  of 
parts  to  bo  welded,  pna<?tioaIiy  simultaneous  with  a  dis.- 
charge  of  eloctricial  energy  from  an  electrolytic  condenser 
consisting  of  aluminium  plates  immersed  in  an  electrolyte 
of  borax  solution  charged  by  a  direct  current 
of  very  small  value,  and  discharged  at  the  moment  of 
weld.  A  scheme  has  now  been  evolved  i'or  utilising  elec- 
trical energy  stored  in  a  magnetic  field,  thus  sub.stituting 
electro-magnetic  energy  for  eleotro-static,  and  wolds  of 
the  butt  type  nji  tO'  a  cross-sectional  area  equivalent  to 
i  in.  diameter  stock  have  been  .successfully  anade.  The 
complete  operation  occupies  ^about  0.1  second  of  time, 
giving  no  time  for  oxidation  or  excessive  heating.  The 
time  sequence  of  events  sJiown  in  an  oscillogram  taken 
during  a  weld  between  |-fn.  copper  and  steel  rod  indicates 
a  peak  of  current  of  2,(^00  amp.,  an  are  voltage  of  30, 
nuiximum  power  i¥i  kw.,  energy  ().0rt().77  kw.-hr.,  and 
tinu'  0.094  .seconds. 

THE    ACTION    OF   SOLID  LUBRICANTS. 

The  virtue  in  the  employment  of 'a  solid  lubricant,  such 
as  flake  or  amorphous  o,raphite,  mica,  or  flower  of  sulphur, 
or  colloidal  lubricants,  lies  entirely  in  the  effect  it  produces 
on  the  rubbing  surfaces.  According  to  a  memorandum 
issued  by  the  Department  of  Scientific  and  Industrial 
Research  in  London,  it  has  been  noticed  that  immediately 
after  a  temporary  application  of  a  solid  lubricant  in 
powder  form  the  friction  is  much  increased,  but  it  is 
reduced  afterwards,  when  the  particles  have  had  time  to 
attach  themselves  to  the  rubbing  surfaces  and  to  form  a 
smooth  coating.  All  metallic  surfaces,  even  when 
machined  and  well  polished,  are  more  or  less  rough,  and 
on  rubbing  tend  to  abrade,  the  softer  surface  being  more 
rapidly  abraded  than  the  harder,  except  when  hard 
particles  become  embedded  in  the  softer  surface.  On 
introducing  a  solid  lubricant  between  otherwise  Unlubri- 
cated  surfaces,  the  finely  divided  particles  of  the  lubricant 
associate  themselves  with  one  or  other  of  the  rubbing  sur- 
faces, filling  in  the  pores  or  depressions,  and  acting  to 
some  extent  as  a  smoothing  and  polishing  agent.  The 
co-efiicient  of  friction  corresponding  to  rubbing  action 
between  two  unliiliricated  metallic  surfaces  normally 
ranges  from  0.10  to  0.40.  On  introducing  a  solid  lubri- 
cant this  co-efficient  is  reduced,  and  the  solid  friction 
between  the  more  or  less  rough  original  rubbing  surfaces 
is  replaced  by  the  smaller  friction  between  the  smooth  sur- 
faces formed  by  the  .solid  lubricant.  Abrasion,  then,  takes 
j)lace  between  the  particle*?  of  the  solid  lubricant  (which 
have  but  little  cohesion)  and  not  so  much  between  the 
original  .surfaces.  Solid  lubricants  are  advantageously 
applied  in  bearings  or  in  such  parts  of  machinery  as  are 
apt  to  be  neglected  from  a  lubricating  point  of  view,  and 
which  operate  at  low  pressures  and  low  speeds.  With 
perfectly  lubricated  bearings  the  chief  advantage  of  solid 
lubricants  is   apparently  the  eSect  of   the  friction  at  the 


moment  of  starting  and  at  very  low  speeds,  which  results 
m  a  reduction  of  the  static  coetlicient  of  friction,  and  pre- 
vents the  surfaces  from  injuring  each  otlier  until  the 
lubricating  film  forms.  In  the,  case  of  oil-lubricated 
surfaces  (viscous  friction)  the  effect,  after  a  period  of  rest, 
is  that  the  oil  tilin  is,  more  or  less,  completely  squeezed  out, 
and  a  certain  amount  of  solid  c<mtact  takes  place.  As  a 
result  the  starting  effort  is  much  greater  than  the  running 
effort;  in  fact,  tne  static  coefficient  approximates  tO'  the 
values  applying  to  dry  (uiilubricated  surfaces)  friction. 
As  a  solid  lubricant  cannot  be  displaced  by  pressure,  the 
static  coefficient  is  reduced  as  compared  with  the  result 
when  oil  alone  is  used — assuming,  ol  course,  that  the  solid 
lubricant  is  of  such  a  nature  and  used  in  such  a  manner  that 
it  has  actually  increased  the  smoothness  of  the  rubbing 
surfaces.  The  difficulties  connected  with  the  starting  ot 
engines  or  machinery  from  rest  have  led  to  the  use  of  ball 
and  roller  bearings,  and  with  surfaces  in  rolling  contact 
there  is  practically  no  difference  between  static  and  kinetic 
friction.  The  great  majority  of  bearings  are  not  steam 
fed,  but  are  only  supplied  with  a  limited  quantity  of  oil 
per  unit  of  time.  The  result  is  that  the  surfaces  are 
only  imperfectly  or  semi-lubricated,  the  coefficient  of 
friction  ranging  from  0.01  to  0.1  (with  perfectly  oil  lubri- 
cated surfaces  it  varies  from  0.002  to  0.01).  In  such  cases 
.solid  lubricants  should  prove  of  undoubted  advantage. 

.PROTECT!  .>N    AGAINST    MACHINERY  ACCIDENTS. 

In  safegu-udiiig  the  ordinary  parts  of  maoliinos,  the 
following  .are  regarded  as  the  essentials  of  a  satisfactory 
safeguard: — (Ij  It  should  prevent  aooess  to  the  dan- 
gerous |>art  so  long  as  the  danger  exists;  (2)  it  should 
be  oon.structed  of  such  materials  and  in  such  a  manner 
as  to  withstand  the  wear  and  tear  to  which  it  is  likely 
to  be  sa[)jectod;  (3)  wherever  practicable  it  should  form 
an  integral  part  of  the  machine,  and  have  been  considered 
in  its  design;  (4)  it  should,  where  necessary  for  inter- 
mittent dangers,  be  automatic  in  action;  (5)  its  removal 
should  not  be  necessary  for  the  jjurpose  of  lubricating 
parts  of  the  machine  or  the  material  under  operation,  tir 
for  changing  belts,  gears,  etc. ;  (ij)  it  should  not  introduce 
any  fresli  risk  of  accident;  (7)  it  .should  be  so  hinged  or 
hung  as  to  be  easily  opened  or  removed  when  frequent 
adjustments  and  alterations  are  nece.ssary,  but  in  such 
c-ases  should  not  be  easily  removable  from  the  immediate 
neighbourhood  of  t!ie  machine ;  (8)  it  should  not  inter- 
fere unduly  with  the  output  of  the  machine.  Wood,  cast 
iron,  sheet  metal  rods,  tubes  and  bars  of  metal,  wire- 
work  and  expanding  motal,  millboard  and  papier  roacli6 
may  all  be  utilised,  and  nuiy  all  pro\5iC  satisfactory  under 
particular  aircumstancies.  When  substantially  and  firmly 
constructed  of  sound  timber,  wooden  guards  for  such 
parts  of  machinery  as  pulleys,  belts,  small  flywheels,  and 
shafting,  can  be  both  neat  ami  effective.  The  use  of 
wood  for  guards  has,  however,  many  disadvantages;  it  is 
easily  splintered  and  broken,  readily  absorbs  liquids,  and 
increases  the  fire  risk.  The  following  are  the  princ^ipal 
accidenf^produOing  parts  of  machinery  or  maehinos  in 
engineering  works: — (Ij  Plain  .shafting,  spindles,  etc., 
bare  and  rods  in  automatic  lathes;  (2)  projections,  such 
as  set  .screws,  .studs,  bolts,  key  Jieads  on  collars,  couplings, 
dutches,  ipuUeys,  etc.,  lathe  carriers,  drivei-s  and  jaws  of 
chucks;  (3)  flywheels,  armed  pulleys  and  wheels;  (4)  driving 
belts,  ropes  and  chains;  (.5)  spur  and  friction 
gearing;  (G)  revolving  cutting  tools;  (7)  grind- 
stones and  abrasive  wheels  (bursts) ;  (H)  sliding  and 
reciprocating  parts,  including  plungers  of  presses,  punches, 
etc.  ;  (9)  hoists  and  lifting  appliances,  cranes,  etc.  This 
list  is  not  exhaustive,  but  it  .shows  the  principal  sources 
of  machinery  accidents  where  safeguards  can  be  adopted 
with  advantage. 

OWBR    ALCOHOL    FROM    FERMENTABLE  SUGAR. 

Increased  attention  is  being  given  to  the  question  of 
production,  on  sugar  plantations,  of  alcohol  for  power  and 
lighting  purposes.  On 'one  estate  alcohol  made  on  the  spot 
and  denatured  under  fiscal  supervision  costs  no  more  than 
8d.  per  gallon.  In  Hawaii  it  is  announced  that  a  de- 
natured alcohol  plant  is  to  be  erected  on  a  plantation, 
which  will  at  the  start  produce  300  gallons  daily  at  a  cost 
of  not  more  than  lOd.  per  gallon  and  make  the  plantation 
independent  of  imported  gasolene.  The  average  cost  of 
producing  95  per  cent,  alcohol  is  put  by  one  authority  at 
no  more  than  9d.  per  gallon,  including  cost  of  deprecia- 
tion of  plant.  These  pries  should  stimulate  effort  towards 
a  wider  and  larger  production  of  this  source  of  power,  even 
if  it  be  the  case  that  local  coiisumjition  only  is  supplied. 
It  is  satisfactory  to  note  that  modern  practice  in  the  con- 
struction and  management  of  internal  combustion  engines 
is  rapidly  adapting  itself  to  the  more  general  employment 
of  power  alcohol.  Without  doubt  a  very  wide  market  for 
this  source  of  power  can  be  easily  and  rapidly  developed. 
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ENGINEERING  FOR   LAND  DRAINAGE. 

By  Charles  Gleason  Elliott,  M. Assoc. S.C.E.  New  York  : 
John  Wiley  &  Sons,  Inc.  London  :  Chapman  &  Hall, 
Ltd.  13s.  6d.  net. 
This  is  a  manual  tor  the  reclamation  of  lands  injured 
by  water.  In  Chapter  IV.  the  author  describes  drainage 
as  the  removal  of  surplus  water  from  the  soil,  whether 
accomplished  by  nature  or  by  channels  artificially  con- 
structed. Surplus  water  is  the  excess  above  that  needed 
from  day  to  day  for  the  use  of  plants  and  that  stored  in 
the  lower  strata  of  the  earth  as  a  reservoir  supply  during 
times  of  drought.  From  this  definition  it  will  be  seen  how 
wide  and  important  a  field  the  work  covers.  It  deals 
moreover,  witn  a  field  which  specially  awaits  attention  in 
the  Far  East.  The  author  has  wiselj-  kept  the  book  very 
largely  free  from  technical  matters.  Drainage  problems 
are  considered  not  only  by  engineers  but  also  by  corpora- 
tions, boards  of  commissioners,  drainage  associations,  pri- 
vate individuals  and  others.  If  therefore  a  book  is  to  be 
of  value  to  all  concerned,  as  this  book  certainly  is,  the 
matter  must  be  divested  as  far  as  possible  of  technical 
details.  Like  other  branches  of  engineering,  drainage 
engineering  calls  for  mechanical  skill,  but  this  section  of 
the  subject  is  only  briefly  treated  in  the  volume  under 
review.  Chapter  1.  deals  with  the  development  of  land 
drainage,  and  in  this  section  the  author  pays  generous 
admission  to  what  the  world  owes  to  British  experience  and 
methods.  The  qualifications  and  duties  of  the  drainage 
engineer  are  then  defined.  Chapter  III.  treats  of  engineer- 
ing technique,  such  as  levelling,  stadia  work,  compass  work, 
and  fieldwork  generally.  In  the  section  on  "  Drainage  and 
how  accomplished  ''  the  subject  is  generally  handled,  the 
various  sections  being  treated  in  detail  in  succeeding  chap- 
ters on  the  preliminary  survey;  under  drains  and  their  loca- 
tion; flow  in  under  drains;  the  run-off  from  underground 
areas;  size,  selection  and  construction  of  tile  drains;  flow 
in  open  channels;  the  run-off  from  large  areas;  location 
and  con.struction  of  open  ditches;  levee  drainage  systems 
to  protect  interior  lands  from  overflow  of  streams  or  coast 
lands  from  encroachment  by  the  sea.  Chapters  are  also 
given  to  reclamation  of  tidal  lands,  drainage  of  irrigated 
lands  and  of  peat  and  muck  lands;  c-ontrol  of  hill  waters, 
etc.  Many  useful  records  and  tables  arc  appended.  The 
work  is  in  its  third  edition,  in  which  some  parts  have  been 
revised  and  others  added.  The  discussion  of  the  hydraulics 
of  flow  in  under  drains  has  been  rewritten  and  now  tables 
for  the  discharge  of  tile  drains  have  l)cen  introduced.  A 
diagram  to  facilitate  the  ajjplication  of  Kutter's  formula 
in  the  design  of  dit<-hes  and  canals  has  been  added, 
with  a  more  compU>tc  text  on  drainage  l)y  pumps  and  on 
drainage  of  irrigated  lands.  The  book  is  recommended  not 
onlv  to  students  and  engineers,  but  to  all  who  are  con- 
cerned with  the  drainage  of  land.  Its  perusal,  moreover, 
is  well  calf  lllated  to  pj  oniolc  a  cliiss  of  inoject  most  b<'ne- 
ficial  to  humanity. 

WELL-BORING   FOR   WATER,   BRINE  AND  OIL. 

Hi/  ('.  IXfi.  London:  K.  A",  K.  N.  Spon,  I'ui.  IG.s.  n»t. 
The  name  of  the  author  is  sufficient  re<-orninenda.tion  as 
to  the  practical  character  of  this  work,  a  recomineiidation 
which  the  peru.sal  of  the  volume  shows  to  Ik-  well  foundod. 
The  bf>ok  is  now  in  its  third  edition,  which  cmljodios  the 
latest  methods  in  well-boring  whi<-.|i  hav(!  been  developed 
during  rw:ent  years.  Not  only  will  the  tntok  prove  parti- 
cularly useful  to  the  pione(!r  and  those  (iiigaged  in  the 
devel<jrj>ment  of  new  lands  in  all  parts  of  the  world,  but  it 
»hould  be  of  value  Ui  industrial  <;ircles  requiring  a  constant 
and  fKM-jnomical  supply  of  pure  water.  The  Ijook  is  pri- 
marily intended  to  describe  various  methods  of  boring  an<l 
drilling,  and  it  clearly  demonstrates  the  imiportance,  safety 
an<l  ofx>nomy  of  the  de^^p  well,  the  shallow  well  having  been 
largely  abandonefl.  Special  attention  is  drawn  to  the 
rwent  method  of  c<')mbined  steel  shot  and  percussion  boring. 
With  rec.-ent  improvements  in  this  .system  the  hardest  rocks 
fsin  be  f»enetrat*!d  with  ease  and  accurfU'y,  an<l  as  rapidly 
■  if  not  miore  .so  than  by  the  diamon<l  drill.  XiUmtum  is  also 
Ihdrawn  U>  the  important  method  of  lining  l)ore-holes  advo- 
^BM/t^I  by  the  autnor.  Various  means  of  raising  water  by 
w«;ll3,  bore-holes,  deep- well  pumps  surfac«j  pumps,  etc., 
are  dftalt  with,  and  special  attention  is  devoted  to  raising 
water  by  me,ans  of  c,omipres.sfMl  air.  Separate  chapters  are 
given  to  <lug  wells,  driven  and  bored  tube  wells,  Kind- 
f)l-j»udron,  Dru,  an<l  Mather  &,  f'latt  deep-boring  ,syst<'-rii.s 
and  to  Aitierican  rope-borings  «lso  to  deep  boring  with 
diamonrl  drills.  The  information  W)nveye«l  is,  with  the 
•  exce.ption  of  the  last  chapUjr,  equally  applicable  t<*  any 
w<untry  of  the  world  anrl  forms  a  manual  of  *Mirrent  [»rac- 
ti/:e,  which  shr/iiUI  prove  of  gr*rat  value  in  the  Far  Kast, 
with  its  special  proole,mH  of  wat<T  supply. 
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^SLIDE   RULES   AND<^  HOW   TO   USE  THEM. 

Bij  Thos.  Jitcksun,  M.l.Mccli.E.  London:  Cliapnian  & 
Hall,  Ltd.  Is.  (xl.  net. 
As  this  little  work  sets  out,  one  of  tJie  most  striking 
developments  in  modern  technical  mothcKls  of  calculation 
has  been  the  great  increase  in  the  use  of  slide  rules.  But 
while  there  is  a  very  general  recognition  of  the  utility  of 
these  time-saving  inventions,  the  knowledge  of  how  such 
utility  may  be  .secured  is  by  no  means  so  general,  and  the 
instruments  varied  uses  are  often  limited  to  little  more 
than  simple  multiplication  and  division.  The  booklet  states 
the  calculations  possible  and  the  methods  by  which  the 
results  are  obl^ined.  It  deals  not  only  with  the  common 
form  of  rule,  but  also  with  many  of  the  special  rules  now 
obtainable,  pointing  out  the  advantages  gained  by  the 
arrangements  adopte<l  compared  with  the  ordinary  rule. 
The  "  Fox,"  "  Rietz,"  Bentley  Long-short,"  and 
'■  Omnes  "  rules  are  among-st  those  so  treated.  The 
■  Boucher  "  watch-form  calculator  or  "  Calculigraphe, "  is 
also  treated  in  the  appendix.  The  book  is  written  in  a 
clear  and  concise  fashion,  and  its  study  is  to  be  reooin- 
mended  to  users  of  what  the  author  describes  as  that 
•'  wonderfully  perfect  instrument  " — the  modern  slide  rule. 

HYDRAULIC  TABLES. 

By  Gardner  S.  WUUams,  M. Assoc. S.C.E.,  and  Allen  Hazen, 
M.Assoc.S.C.E.  New  York  :  John  Wiley  &  Sons,  Inc. 
London  :  Chapman  &  Hall,  Ltd.  10s.  6d.  net. 
This  work,  now  in  its  third  edition,  gives  the  elements, 
comprising  explanatory  text  and  tables,  of  gaugings  and 
the  friction  of  water  flowing  in  pipes,  aqueducts,  sewers, 
etc.,  as  determined  by  the  Hazen  and  "Williams  formula  and 
the  flow  of  water  over  sharp-edged  and  irregular  weirs, 
and  the  quantity  discharged  as  determined  by  Bazin's 
formula  and  experimental  investigations  upon  large  models. 
In  the  present  edition  a  new  chapter  has  been  added  as  a 
brief  statement  of  how  the  old  procedure  for  pipe  flows 
fits  with  the  numejxnis  new  methods  now  available.  A  plate 
has  also  been  included  to  .show  geographically  the  relations 
of  the  most  important  results  both  new  and  old. 


PERSONALIA. 


KsTATE  of  the  value  of  .£405,840,  of  which  £394,890  is 
net  personalty,  has  been  left  by  the  Right  Hon.  Sir 
William  Mather,  D.L.,  chairman  of  Messrs  Mather  &  Piatt, 
engineers,  of  Salford,  vice-president  of  the  British  Cotton 
Growing  Association. 

Tun  death  is  announced  of  the  Karl  of  Bessborough, 
chairman  of  Guest,  Keen  &  Nettlefolds,  Ltd.,  of  Birming- 
ham. Mr.  Pklward  Steer,  deputy-chairman  of  the  company, 
has  been  elected  chairman  of  t\\o  board,  in  succession. 

H.M.  CoMMRRC'iAi.  A(JHNT  for  the  Netherland  East  Indies, 
Lieut.  H.  A.  N.  Bluett,  whose  a|)pointnieiit  was  recently 
announced,  is  shortly  leaving  Kngland  to  take  up  his 
position  at  Hatavia. 

.Mu.  C.  H.  Wilson,  who  has  been  for  many  years  con- 
nected with  John  Spencer  tfe  Sons,  Lt<l.,  Newburn  Steel 
Works,  Newcastie-oti-Tyne,  has  been  elected  a  director  of 
the  comiiany. 

.Ma.  .Jamks  Wkik,  father  of  liord  Weir,  and  of  the  firm 
of  J.  <fe  (J.  Weir,  (>ngineers,  Glasgow,  left  estate  valued 
at  £;084,r)9(j. 

Mil.  S.  YouN(i  has  i(>signed  his  position  as  a  director  of 
Head,  Wiiglitson  <fe  Co.,  Ltd.,  in  coiise(|uenc(>  of  ill-health. 

.\Ih.  a.  J.  DrsiiMAN,  A.T.M.M.,  has  left  London  on  his 
return  to  the  Federated  Malay  States. 

Mr.  W.  Brown,  A.I.M.M.,  has  left  London  on  his  return 
to  the  Straits  Settlements. 

Mr.  W.  C.  Braddon,  A.T.M.M.,  has  left  for  the  Fede- 
rated Malay  States. 

Mr.  J.  T.  Bagram,  A.R.S.M.,  has  left  for  China. 


TRADE  NOTES. 


Thp;  accounts  of  Dorman,  Jjong  &  Co.,  Ltd.,  the  struc- 
tural engineers,  of  Middlesbrough,  for  the  year  ended  Sep- 
tember last,  show  total  profits,  after  allowing  for  esti- 
mated liabilities  to  the  Government,  of  £743,100,  an 
advance  of  .l'231,0fK)  on  a  year  ago.  Dividend  on  the 
ordinary  shares,  including  new  ca|)ital,  is  10  ])er  cent.  ; 
£21,000  is  applied  to  (h^benture  redemption,  and  l'2()(),(K)() 
to  general  reserve,  £'248,50(J  being  carriinl  forward.  The 
f;omj)any  has  af:quired  the  shares  of  the  C!ailton  Iron  Co., 
Ltd.,  exce|)t  a  very  small  nunil)er.  The  bl<ist-f nrnaces  at 
Carlton    will    afford  a   su|)ply   of  ferro-niaiiganese. 

Thk  accounts  of  Head,  Wrightson  &  Co.,  Ltd.,  the  struc 
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tural  engineers,  of  Stockton-on-Tees,  show: — Profit, 
£78,917;  brought  forward,  i;19,623 ;  interest  on  deben- 
tures, £(5,750;  tlividcnd  on  preference  shares,  £9,302; 
directors'  fees,  £1,000;  reserve  account,  £37,000;  reserve 
for  pension  scheme,  £3,000;  interim  ordinary  dividend, 
5  per  cent.,  £10,500;  reserved  for  piefereiice  dividend, 
£845;  final  ordinary  dividend,  5  per  cent,  (making  a  total 
of  10  per  cent.),  less  tax,  £10,500;  carried  forward, 
£19,042. 

'J'he  directors  of  Baldwins,  ivtd.,  and  the  British  .Mannes- 
mann  Tube  Co.,  Ltd.,  respe('tively,  have  entered  into  a  pro- 
visional agreement  for  the  purpo,se  of  effecting  a  fusion 
of  interests  on  the  basis  of  an  exchange  of  shares.  The 
sciieme  when  cwrrieil  out  should  eff(H,'t  considerable  econo- 
mies in  the  op(>rations  of  l)()th  concerns,  ensuring  to  Bald- 
wins an  increasing  <l('mand  for  tho  output  of  the  new 
Jlargam  steel  works  and  to  the  British  Mannesinann  Tube 
Co.  a  I'eliable  source  of  supply  of  raw  material. 

Thk  report  and  accounts  of  Herbert  .Morris,  Jjtd.,  of 
Loughborough,  ciane  and  hoist  manufactureis,  show  : — 
Profit,  £121,200;  brought  forward,  £33,355;  disposable 
sum,  £103,390;  pref<!rence  dividends  for  year,  £11,438; 
ordinary  dividend  for  half-year,  £0,562;  dei)reciation, 
£11,288;  available,  £130, 002;  final  ordinary  dividend,  0:1 
jjer  cent.,  making  lO  ])ei'  cent,  for  year;  reserve,  £100,001); 
carried  forward,  £19,()03. 

Sevkuai,  ,\meri(an  machine-tool  builders  niiet  ie<'(>ntly 
to  consider  the  incorporation  of  a  company  to  handle  their 
export  trade.  The  corpoi'ation,  it  is  stated,  would  b(( 
known  as  the  I'nited  States  Jlacliine  Tool  Corporation  and 
would  maintam  direct  repre.sentation  in  foreign  markets. 
Member  companies  would  hold  stock  not  to  exceed  25  per 
cent,  of  the  total  or  less  than  5  per  cent. 

The  business  of  Casebourne  &  Co.,  Ltd.,  cement  manu- 
facturers, has  just  changed  hands.  Sir  John  Hunter,  one 
of  the  principals  of  the  firm  of  Sir  William  Arrol  &  Co., 
Ltd.,  of  Glasgow,  has  acquired  the  controlling  interest. 

The  Coventry  Ch.mn  Co.,  Ltd.,  pay  6  per  cent.  i)er 
annum  on  preference  shares  for  six  months  ended  Aug.  31; 
on  ordinary  7  per  cent,  per  annum,  making,  with  interim 
dividend  of  3  per  cent.,  10  per  cent,  for  the  year,  and  a 
bonus  of  2|  per  cent.,  all  less  tax. 

The  accounts  of  the  Cleveland  Bridge  and  Engineering 
Co.,  Ltd.,  of  Darlington,  show: — Profit,  £44,519;  brought 
forward,   £2,288;  final  ordinary  dividend,   10  per  cent., 


free  of  tax,  making  12^  per  cent,  for  tiie  year;  reserve, 
£10,0(J0;  carry  forward,  £4,008. 

l"]i,ECTiiic;  CoNSTUucTiON  Co.,  Ltij.,  of  Wolverhampton, 
announce: — Ijiterim  pieference  dividend,  7  per  cent,  per 
annum,  less  tax;  interim  ordinary  dividend,  0  per  cent, 
per  annum,  less  tax. 

The  directors  of  Yates  &  Thorn,  Ltd.,  of  Blackburn, 
recommend  an  ordinary  dividend  of  10  per  cent,  for  the 
year,  placing  £10,000  to  reserve,  and  carrying  forward 
£10,580. 

Reus  Hotukuo  Manufacturinci  Co.,  Ltd.,  of  Wolver- 
hampton, have  i)aid  preference  dividend  of  5  per  cent. 
(3s.  per  share),  less  tax,  for  1912,  1913  and  1914. 

The  dii'ectors  of  the  Jvancashire  Dynamo  and  Motor  Co., 
Ltd.,  of  Manchester,  recommend  an  interim  ordinary  divi- 
dend of  9(1.  i)er  CI  share,  free  of  tax. 

Howard  &  Bui-iiOUGii,  l/rn.,  the  textile  machinists,  of 
Accrington,  (h-clare  a  quarterly  ordinary  dividend  of  (id. 
per  share  (2^  per  cent.)  actual. 

An  interim  dividend  of  lOd.  on  the  fuUy-iwiid  shares  and 
of  7|d.  on  the  partly  paid  has  been  (leclared  by  John 
Brown  &  Co.,  Ltd. 

The  Chloride  I'^kntrical  Storage  Co.,  Ltd.,  of  Clifton 
junction,  Manchester,  pay  an  interim  dividend  of  5  per 
cent.,  free  of  tax. 

The  amalgamation,  is  being  negotiated  of  ]'jlliotts  Metal 
Co.,  LUL,  and  Muntz's  Metal  Co.,  Ltd.,  both  of 
l')irmingham. 

Davy  Brothurs,  i>Ti).  (Shejcfiem)),  are  paying  an 
interim  ordinaiy  dividend,  21,  jier  cent.  ((id.  per  share), 
less  tax. 

Power  Gas  C^ori-oration,  Ltd.,  of  Stockton-on-Tees, 
iccommend  a  dividend  of  8  per  cent.,  less  tax,  for  the  year. 


"COR  SALE.— New  Galvanised  Steel  Rope— 300  ft. 
^  for  30/-  NEW  GALVANISED  STEEL  WIRE 
ROPES,  each  300  feet  long,  Ij  in,  circumference, 
made  of  6  .strands  each  of  7  wires.  10,000  ready 
for  immediate  deliver3\  Compare  with  Makers' 
prices.  30/-  each,  f.o.r.,  Rainham,  Essex.  Lots 
of  12  or  more,  carriage  paid. — 'THOS.  W.  WARD, 
Ltd.,  Thames  Road,  Silvertown,  London,  England. 


HADFIELD'S  STEEL  WHEELS  AND  AXLES 


Fitted  by  their  Special "  Lock-Fast "  Method  for  Collieries  &  Mines. 
MINING  REQUISITES  OF  ALL  KINDS. 


Complete 

STONE  BREAKING 

nnd 

ORE  CRUSHING  PLANTS. 

Manufacturers  of 

ALL  KINDS  OF  STEEL 

from  the  hardest  to  the 
softest  grades. 

~=gHECLA^«« 

STEEL  FORGiNGS 

for  Marine  and  other  Engineering 
purposes  in  the  rough,  :oush  ma- 
chined, or  finished,  of  any  analysis, 
anj  to  pass  any  requir.'d  test. 


Sole  Makers  of 
HADFIELD'S  PATENT 


Trade 


Mark 


MANGANESE 
STEEL 


The  Supreme  Material  for 

the  wearing  parts  of 
Stone  Breat<ing  and  Ore 
Crushing  Machinery,  etc. 


DUST  PROOF  COLLIERY  TUBS  IN  WOOD,  IRON,  OR  STEEL 

HADFIELDS  Ltd. 


Workmen  employed 

DURING   THE  WaR 
OVER  15,000. 


East  Hecla  and  Hecla  Works,  Sheffield,  England. 


Works  area 

OVER  200  itCBIS. 
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GLENIFFER  MARINE  MOTORS 

10  to  90  H.P.      FUELS— Kerosene,  Petrol,  Naphtha  and  Alcohol. 


EASTERN  AGENTS— 

DOUGLAS  &  GRANT, 
Ltd.,  at  Madras,  Ran- 
goon, Bangkok,  Saigon 
and  Haiphong. 

RnCHIE  &  BISSET, 
at  Singapore. 

BRITISH  AND  DUTCH 
ENGINEERING  CO., 
Ltd.,  at  Batavia  and 
Soerabaia. 


75/90  H  P.  Kerorene  Engine  and  Reverie  Gear. 


Our  latest  designs,  of  which  the  above  illustrates  our  highest  powered  model,  are  the  result  of  12  years'  experience  of  the 
essential  requirements  of  a  marine  motor.   They'Iincorporate  the  following  desirable  features:— 

All  moving  parts  entirely  enclosed  and  running  in  oil. 

Entirely  automatic  lubrication  of  all  working  parts. 
Detachable  cylinder  heads  and  inclined  valves. 

Perfected  kerosene  vaporiser,  and  governor. 
Reverse  gear  incorporated  in  the  flywheel,  entirely  within  the  base  chamber, 

running  in  oil,  and  requiring  no  adjustment. 

GLENIFFER  MOTORS,  Ltd.,  Annicsland.  Glasgow. 

Telegrams:  "Glei.giiie,  (ilasgow." 


OIL  MILL  SPECIALISTS. 


1 


Complete  Plants 

of  every  description  for  Copra,  Castor, 
Soya,  Rubber  Seed,  Cotton  Seed,  and 
all  kinds  of  Seeds  or  Nuts. 


Chemical 
Extraction  Plants 

for  Oil  Seeds,  Cakes,  6cc. 


Refining  and 
Deodorising  Plants. 


Baling  Presses 

of  every  description. 


Mineral  Oil  Plants. 
Sugar  Machinery. 

A.   F.   CRAIG        CO..  L/XD. 


CALEDONIA     OIL  MILL. 


Engineers   and  Boiler  Makers, 


PAISLEY,  SCOTLAND. 

Telegrarai      CRAIG.    PAISLEY."  Codet  used  :  McNeil'*  Mininz  and  Genaral.    A  B  C— Sth  Edition. 

RepreMntativet  for  Oil  Milling  Plant  in  North  China  :  ADAIR  GRAHAM  &  CO.,  British  Bund,  Tientsin. 
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EXTRUDED 

Rods  and  Sections 


BRITISH  INSULATED  &  HELSBY  CABLES. 

LTD., 

Electrical  Cable  Makers  and  Engineers. 

Head  Office:  PRESCOT,  Lancashire. 

Works:  PRESCOT  and  HELSBY. 


EASTERN  AGENCIES: 

MALAY  PENINSULA,  BRITISH  BORNEO,!      ...  UNITED    ENGINEERS,    Ltd.,   ElectPical  Department, 
SI  AM  and  COCHIN  CHINA       ..        I  5,  Battery  Road,  SINGAPORE. 

HONG  KONG  and  SOUTHERN  CHINA    SHEWAN,  TOMES  &  Co.,  HONG  KONG.  P.O.  Box  131  B. 

SHANGHAI  and  NORTHERN  CHINA    SCOTT,  HARDING  &  Co..  SHANGHAI.    P.O.  Box  120. 
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RICE  MILLS 


for  ALL  OUTPUTS. 


HULLERS. 

SEPARATORS. 
CONES. 

POLISHERS. 
SCREENS. 

GLAZERS. 
ELEVATORS 

AND 

CONVEYORS. 

ETC.  ETC. 


for  ALL  COUNTRIES, 


ENGINES. 

PUMPS. 
BOILERS. 

CHIMNEYS. 
SHAFTING. 

BELTING. 
STORES. 

ETC.  ETC. 


DOUGLAS  &  GRANT,  Ltd.,  Kirkcaldy,  Scotland. 


Ban  Mai, 
BANGKOK, 
SIAM. 


Cable  ADDRESS  For  H  ead  Office  :  "DOUGLAS.  KIRKCALDY." 

ALSO  AT 

75,  Merchant  St.,     P.O.  Box  14,  P.O.  Box  127, 

RANGOON,      Thumboo  Chetty  St.,    40  &  41 ,  Quai  de  Belgique, 
BURMA.  MADRAS.       SAIGON,  COCHIN-CHINA 

and  represented  by 

REPRESENTATION  FOR  BRITISH  MANUFACTURERS,  LTD.— Shanghai  :  43,  Kiangse  Rd 
Hankow  :  Ching  Ming  Building,  Poyang  Rd.  ;  Peking  :  Regine  Building,  Legation  Street. 
Messrs.  DODWELL  &  CO.,  Ltd.,  HONGKONG  &  JAPAN. 


P  .O .  Box  53 ,  P  .O .  Box  2074, 
HAIPHONG,     11,  Clive  St., 
TONKIN.  CALCUTTA. 


Oil  Mill  Installations. 


We  specialise  in  the  manufacture 
of  the  most  modem  machines 
for  treating  every  known  Oil- 
yielding  Seed,  and  shall  be  glad 
to  quote  either  for  Single  Ma- 
chines or  for  Complete  Plants, 
and  to  give  full  information  as 
to  output  obtainable.  Our  Plant 
is  largely  used  all  the  world  over. 


Self-contained  Anglo-American  Oil  Mill.    To  cru»h  and  pre»»  Linseed, 
Cotton  Seed,  Rape,  Sunflower,  Mustard  and  similar  seeds. 


GREENWOOD  &  BATLEY,  Ltd. 


LEEDS 


fiodes— Al.  ABO  (4tli  ami  5th  E-litions), 

Lieber's,  Westeni  Union,  Engineering  and  Bentley's. 
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THE 


North  Eastern  Marine 


Engineering  Co.,  Ltd. 


WALLSEND-on-TYNE  (Head  Office) 

Teleghams.  "NEWS.  WALLSEND." 


an 


d  at 


SUNDERLAND,  ENGLAND. 

"NEWS.  SUNDERLAND." 


^ESIGNERS,  Builders,  and  Repairers  of  Reciprocating  and  Turbine  Engines  and  Boilers 
for  all  classes  of  vessels.    Manufacturers  of  Engine  Room  Auxiliary  Machinery. 

|5^PECIAL  facilities  for  the  manufacture  of  Superheaters  for  Marine  Boilers,  Propeller 
Shafts  and  Forgings  in  rough  or  finished  state. 

JRON  and  Brass  Castings  of  all  kinds  and  compositions  undertaken. 

"yHE   Foundries   are   scientifically    controlled   by   Firm's    Metallurgical  Laboratory. 

ENGINES  AND  BOILERS  OR  COMPLETE  SETS  OF  MACHINERY  BUILT  FOR  EXPORT. 
FITTING  OUT  SUPERVISED  IF  REQUIRED 


London  Office  ■ 

22,  Billiter  Street,  London,  E.G.3. 

Telegrams:  "NEMERIO.  FEN,  LONDON." 


Liverpool  Office: 

529,  Tower  Building,  Water  Street. 

Telegrams:  "SKILFUL,  LIVERPOOL." 


Foreign  and 
Colonial 
Agents 
Wanted. 


FIELDING 


(PATENT) 


CRUDE  OIL 

ENGINES 


Semi-Diesel  Type 
11  to  160  B.H.P. 


USES  SAME 
NO 


CATALOGUE 
FREE. 


7rom  Photo  of  80.B.H.P.  FIELDING  Patent  Semi-Diesel  CRUDE  OIL  ENGINE 


FIELDING  &  PLAH,  ltd 


GLOUCESTER, 
ENGLAND. 


Contractors  to  the  British  and  Foreign  Governments. 
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"STONEY  "CONTROL  SLOICES 

WITH    STOKES'   PATENT  IMPROVEMENTS. 

The  "  Free-Roller ''  or  "Stoney  Sluice"  Is  absolutely  simple  and 
reliable,  the  cost  of  upkeep  is  exceedingly  small,  and  it  will 
operate  with  certainty,  whenever  required,  against  any  head  for 
which  it  is  designed.  It  can  be  so  protected  as  to  ensure 
successful  operation  under  ice  conditions,  in  cold  situations. 
By  its  use  the  regime  of  a  river  can,  in  times  of  flood,  be 
restored  in  a  few  minutes. 

Over  1,000  Sluices  already  Installed. 

The  "  STONEV  "  SLUICE  is  in  successful  operation  in  most  parts  of  the  world. 


Sluices   at   Irlam    Locks.   Manchester    Shi  > 
Canal.    Span  of  eich  gate  3D  tt      Depth  of 
each  cate  26  ft.    Lift  "JO  ft. 


Specialists  in  WATER  CONTROLLING  APPARATUS 
as  applied  to  Waterworks,  Irrigation,  Tidal  Rivers, 
Water  Power  Installations,  Navigation,  Drainage. 


Sluices  across  the  River  Clyde  at  Glasgow 
Span  of  each  gate  80  ft      Depth  12  ft. 
Lift  31  ft. 


Soie  Makers 


RANSOMES  &  RAPIER,  LIMITED 

Dept.  T., 

32,  VICTORIA  STREET,  LONDON,  S.W. 


Cable  Address:  "SLUICE,  LONDON.' 


Code:  A. B.C..  5th  Edition 


Jardine^  Matheson  &  Co*^ 


CHINA. 


LIMITED. 


llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllilN 

Govern  ment  Contr ©Lctors. 

Purchasing  Agents  for  The  British  and  Chinese 
Corporation,  Ltd.  The  Chinese  Central  Railways,  Ltd. 

Suppliers  of  all  classes  of  Machinery,  Cotton  Mills,  Weaving 
Plants,  Electric  Power  Stations,  Railway  Material,  &c.,  &c. 

SOLE  AGENTS  IN  HONGKONG  AND  CHINA  FOR— 

Edgar  Allen  &  Co.,  Ltd. 

Associated   British  Machine  Tool  Makers,  Ltd. 
W.  &  T.  Avery,  Ltd. 
W.  J.  Bates  &  Co.,  Ltd. 
Brooks  &  Doxey,  Ltd, 

Bells  United  Asbestos  Company,  Limited 

(.Shanghai  and  North  China). 
Chubb  &  Sons  Lock  &  Safe  Company,  Ltd. 

'Shanghai  and  North  China). 
Cook  &  Co. 

Hugh  Kershaw  &  Co.,  Ltd. 
Horsfall  &  Bickham,  Ltd. 
Imperial  Light,  Ltd. 


Weslinghouse  Brake  Co.,  Ltd. 


Linotype  &  Machinery,  Ltd. 
Henry  Livesey,  Ltd. 
Marshall,  Sons  &  Co.,  Ltd. 
Meredith  Jones  &  Sons. 
Merryweather  &  Sons,  Ltd. 
Pulsometer  Engineering  Co., 
Railway  Signal  Co.,  Ltd. 
F.  R.  Rand  &  Co.,  Ltd. 
Wm.  Simons  &  Co.,  Ltd. 
T.  &  W.  Smith,  Ltd 
J.  Stone  &  Co.,  Ltd. 
Alfred  R.  Tattersall  &  Co. 
Wilson  Brothers,  Bobbin  Co. 


Ltd. 


Ltd. 


LONDON    REPRESENTATIVES : 
Messrs.  MATHESON  &  CO..  Ltd.,  3,  Lombard  Street,  LONDON,  E.G. 
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FAIRFIELD  FOUNDRIES.  FAIRFIELD. 
MANCHESTER.  S.E 


Glyco  Metal  Co.  Ltd. 

 Chief  Offices  :   

8  &  9,  South  Parade 
MANCHESTER 

Telegrami:  "GLYCO,  MANCHESTER.' 

A.B.C.  Codes,  4th  &  Slh  Edition. 

aod  MARCONI  CODE. 


//^^W  yiT^^^\  49  Copper  and  Nickel  Hardened  Anti-Friction 

GLYCO    BEARING  METALS 


Scientifically  Alloyed.    Every  Ingot  Alike. 
Always  the  same  Good  Quality. 

"  GLYCO  MAGNOLIA"  a  superior  White  Metal  for 
(Spec.  G.  9'8)    Bearings  up  to  200  lbs  Pressure,  and  especially 
for  SHAFTING.  PEDESTALS.  OIL  RING, 
TRAM   CAR  and  SUGAR  MACHINERY 
BEARINGS. 

"TURBO"  GLYCO  a  very  fine,  plastic  and  tough  metal 
(Spec.  G.  8-8)  for  every  type  of  ENGINE  and  MACHINE 
TOOL  BEARINGS,  contains  £.  LARGE 
percentage  of  TIN.  We  guarantee  "  TURBO  " 
GLYCO  to  give  equally  satisfactory  results  as 
the  highest  priced  TIN  alloys. 


HIGH-GRADE  TIN  BASE  BABBITT  METALS 

Sscond  to  none  on  the  Market. 

"GLYCO  TIN'  for  high-speed  Bearings  working  under 
(Spec.  G.  8-2)  light  and  medium  loads.     For  MOTOR  CAR. 

MOTOR  LORRY,  and  small  AERO  engine 

connecting  rod  Bearings.    Also  for  DYNAMO. 

MOTOR  and  high-speed  MACHINE  TOOL 

BEARINGS. 

"  MARINE  GLYCO  TIN  "  is  a  White  Naval  Bronze 
(Spec.  G.  7-8)  None  better  for  MARINE  ENGINE  BEAR- 
INGS, LOCOMOTIVES  and  other  heavy 
duty,  such  as  INTERNAL  COMBUSTION 
ENGINE,  CRANK-PIN  and  Bearings  working 
at  very  high  speed. 


ANTI-FRICTION 

PLASTIC  GLYCO-BRONZE  BEARINGS 

Do  not  require  a  White  Metal  Liner. 

In  clean,  smooth  Castings.  To  Customers'  own  patterns  or 
drawings 

The  most  durable  Metal  for  Rolling  Mill 
and  Tube  Mill  Bearings. 

UNSURPASSED  for  Camshaft— Crankend— Piston  Pin— 
Midbearing — Front  and  Rear  Axle — Gear  Box — Motor 
and  Dynamo  Bearings  of  Steam.  Oil  and  Petrol  Engines. 


Contractors  to 
THE  ADMIRALTY,  WAR  OFFICE,  AIR  BOARD, 
AND  TO  THE 
CROWN  AGENTS  FOR  THE  COLONIES. 


STAVELEY 


COAL  AND  IRON  CO,  LTD., 
CHESTERFIELD.  ENGLAND. 


MAKERS  of  HIGH-CLASS 

Cm  IROR  Pipes 

FOR 

WATER^  6A8,  STEAM, 
DRAINAGE, 
HYDRAULIC  POWER  &c. 

1^  Inches  to  72  inohes  diameter. 
In  all  lengths  and  for  all  pressures. 

ALSO  IN   MKTRIO  SIZES. 


6ENERAL  FOUNDRY  WORK 

and  IRON  CmiNGS 


iiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiNiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


YOUR  Lorry  is  a  paying  proposi- 
tion just  so  long  as  it  is  working. 

  Eveiy  hour  it  is  "stalled,"  either 

for  repair  or  adjustment,  means 
not  only  an  actual  loss  of  earnings  but 
loss  of  interest  on  capital  invested.  This 
loss  can  be  practically  eliminated,  so  far 
as  transmission  is  concerned,  by  fitting 

The  COVENTRY 
Heavy  Roller  Chains^ 

which,  by  reason  of  their  sound  design, 
honest  material  and  staunch  construc- 
tion, constitute  "  The  trouble  -  proof 
Transmission." 


pinipiimi 


"THE  COVENTRY"  CHAIN  CO.,  Ltd., 

COVENTRY,  ENGLAND. 

Cables:  "  Chains,  Coventry." 
Codes :  A  B  C  (5tli  &  tith).  Western  Union.  Marconi  and  Bentley's 


frniiiiitiiiiiiiiiiiiiiilliiiiiiiiiiiiliiiiiiii 
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CHINESE  INDEX  TO  BRITISH  MANUFACTURES. 


Giving  the  names,  addresses,  and  specialities  of  nnakers  in  the  Chinese  language. 


35 

W  H.  ALLEN,  SONS  &  CO.,  LTD., 
Queen's  Engineering  works, 
Bedford,  England. 

1 

'         %    ■tf:i    t%    M    'j'^     %  i>\ 

W.  &  T.  AVERY,  LTD.,  51 
Soho  Foundry, 

Birmingham,  England. 

*                              "i^            4^  "i-*^ 

56 

THE  BRITISH  ALUMINIUM  CO., 
LTD., 

109,  Queen  Victoria  Street, 

London,  England. 

i'd  it  ^  ^       f           ^              ^     Sk^  1% 

34 

EVER8HED  &  VIGNOLES,  LTD., 
Acton  Lane  Works,  Chiswick, 
London,  England. 

f  A        i^^'^        ^     L  'thmm^ 
i\        ^        *            ^  -^nfi^mi^^ 

9 

6LENFIELD  &  KEVINEDY,  LTD. 

Kilmarnock,  Scotland. 

t^^^^t'^M^^'i^;  i^-.f>ff  ^^^i^.if4;  t^-ftJffil^Via 

-tf       ^            ^5./i<^ ^  ^1  ^ ^ }i  ^^'l^ 

ALFRED  GRAHAM  &  CO.,  30 
St  Andrew's  Works, 

Crotton  Park, 
London,  England. 

«  yl  ifl  ^  ^    a  #     it  ^s.  t*^.^s«tf 

^ii^  A      -f.  30                           vi]  ^i^i^^ii 

3a 

C.  E.  HEINKE  &  CO.,  j 
Grange  Road, 
Bermondsey,  ENGLAND.  ^ 

t  ^  &  i%  >^  ^  &  'J^  ^     ^  /  ■ 

RAN80MES  &  RAPIER,  LTD.,    A4  ' 
32,  Victoria  Street, 

London,  England. 

^  44 

Sir  WILLIAM  ARROL  &  Co.^ 

Dalmarnock  Ironworks.  BRIDGETON,  GLASGOW.  • 

Cables:    '  TAY.  GLASGOW." 

London    Offices  :    66,   VICTORIA   STREET,    WESTMINSTER,  S.W. 


Shanghai:  43,  Klangae  Rcl.       Hankow:  Chine  Mi 


»e  Ming  Building,  Poyang  Rd.      ^  ,  .      rfrritmAN   <;HANGHAI  ' 
Pckine    RoKinc  Building,  Legation  Street.  Tel.:      K  t  B  KM  MAIN ,  5>n  AINU  HAI. 


Hydraulic  Machinery. 

Temperley  Transporters. 
Steel    Framed  Buildingfs. 


CRANES  of  all  Classes. 

BRIDGES. 

structural  Steelwork. 


Orane  Department:   PARKHEAD  GLASGOW. 
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JOHN  1.  THORNYCROFT  &  CO., 
J.TD,, 
10,  Crosvenor  Place, 

Londan,  England. 

^          ^  ^T^V'^S.i^l           X>  'fl  #  ^''^''-l  '^k^.h^ 

UNITED  BRA8SF0UN0ERS  AND 
ENGINEERS,  LTD. 

coo  ruuviury  1 

Cornbrook, 
Manchester,  Eng^land. 

VICKERS,  LTD.,  53 
Vicken  House,  Broadway, 

Wtttniinster,  London,  England. 

WOODiTE  CO..  65 
Mitcham  Common, 

turrty.  England. 

  —  ■  , —  f  :   

%  i£.  ^4-         M/       i_  ^i-  ^        ii>        L.  ^t)       65  . 

FOR 


GAS,  WATER.  DRAINS.  HOT  WATER.  RAINWATER.  AND  SOIL  PURPOSES. 

ALSO  SPECIAL  CASTINGS  OF  ALL  DESCRIPTIONS. 

THOMAS  ALLAN  &  SONS,  LTD.,Bonlea  Foundry  Jhornaby-on-Tees,  England. 


DORMAN,  LONG  &  Co..  Ltd 


Shanghai:  43  Kiangse  Bd.  Hankow:  Ching  Ming  Building,  Poyan^  Rd. 

Peking:  Begine  Building,  Legation  Street. 

Tel.  Address:  "Rebritman,  Shanghai.' 


MIDDLESBROUGH. 

Tel.  Address:  "Dorman,  Middlesbrough." 

CLARENCE  HOUSE,  4  CENTRAL  BUILOINCS,  WESTMINSTER,  S.W.,  &  GRANT  STREET,  SOUTH  MELBOURNE,  AUSTRALIA. 

Manufacturers  of  " SIEMEItS-MARTIN  " 

ENGLISH  STEEL  PLATES,  JOISTS,  ANGLES,  CHANNELS,  ROUNDS,  SQUARES,  &C.,  COMPOUND  AND  PLATE  GIRDERS, 

WROUGHT    STEEL   COLUMNS,    AND    ALL    KINDS    OF    STRUCTURAL    STEEL  WORK. 

20,000  Tons  of  JOISTS,  CHANNELS,  and  other  Sections  kept  in  Stock  at  the 
Works,    Middlesbrough;    Nine  Elms    Lane,  London;    and   Melbourne,  Australia. 

ILLUSTRATED    SECTIO>}    BOOKS    ON  APPLICATION. 
ROUNDS,  i  ill.  to  2jin.;   SQUARES,  i  in.  to  2i  in.;    FLATS,    ij  in.  to  2oJ  in.  ;   RAILS  up  to  loo  lbs.  per  yard;  and 
all  sizes  of  Angles,  Channels,  Tees,  &c.,  for  Engi  leering,  Shipbuilding  and  Wagon  Work  ;  also  Billets,  Blooms  and  Slabs. 
GALVANISED   CORRUGATED   SHEETS   AND   ALL    DESCRIPTIONS   OF  WIRE. 
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WOODITE 
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THE  BEST  MATERIAL  FOR 

GAUGE  GLASS  RINGS  &  STEAM  PACKINGS. 


FOR 


VALVES,  JOINT  RINGS,  PUMP  CUPS,  RAM  RINGS,  PACKING  RINGS  AND  SHEETING 

in  all  Sizes  and  Sections. 

Contractops  to  H.M.'s  Government,  Admiralty,  War  Office,  Post  Office,  India  Office,  and  the  Colonial  and  Foreign  Governments. 
THE  BEST  MATERIAL  FOR  ALL  HIGH  PRESSURE,  STEAM,  OR  ELECTRICAL  INSTALLATIONS. 

PRICE  LIST  AND  FULL   PARTICULARS  ON  APPLICATION  TO 

WOODITE  COMPANY,  mitcham  common  surrey,  eng. 

Agents  for  South  Africa:  GILBERT  &  CO.,  JOHANNESBURG. 

Tel.  Addres.  :  "WOODITE,  MITCHAM  • 


Dec  30  1920    eastern  etiaineerlnd  sdpplement  to  CDe  lonaon  and  CDina  express.  56y 


F.REDDAWAY*C?CP 


SOLE    MAKERS  OF 


CAMEL  HAIR"  BELTING 


iRegislered  Trade  Mark 


THE  BEST  BELT  IN  THE  WORLD  FOR  GENERAL  POWER  TRANSMISSION. 


CAMELATA"  BELTING 

(Registered  Trade  Mark.) 

WATER    STEAM    AND    HEAT  PROOF 

A  Special  Belt  for  Machine  Shop  Drives. 


"SPHINCTER  GRIP "  ARMOURED  HOSE 

"HERCULES"  BRAND 

'  Registered ) 

FOR  ANY  PRESSURE    UP  TO 

10  TONS  PER  Square  Inch. 

Retd.  Trade  Mark.   Regd  Trade  Mark. 

Manufacturers  also  of 

MECHANICAL  RUBBER  GOODS  in  GENERAL 
CANVAS  HOSE  (Plain  &  Rubber  Lined), 
CALICO  PRINTERS'  BLANKETS, 
PAPER  MAKERS'  FELTS,  &c. 

■ 
■  ■ 

Telegramt  &  Cablet-  TeleRrams  &  Cables  - 

"ANCHORAOe,  WnRUfQ     R.      HfAH     OpPIOPQ-  'ANCHORAGE, 

MANCHESTER."  WORKS     &     IIEAD     V-»FFICES.  MANCHESTER." 

Pendleton,  Manchester,  England. 

London    -    -    50/51,  Lime  Street,  E.G. 
Factories  : 

Moscow,       London,      Newark,  U.S.A. 
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SIMPLEX  :r~r.^  LOCOMOTIVES 

BUILT  FOR  ALL  GAUGES  AND  CLIMATES. 


Thorougrhly  Reliable  and  Efficient. 
Economical  and   Easy  to  Control. 

Estimate;  upon  Request— When  enquiring  please 
stale  Gauge,  Gradients  and  Gross  Loads  to  be  Hauled. 


40  H.P.  I.OC. 

Will  Hauk    146  Tons  on 
the-  Level. 


MOTOR  RAIL  &  TRAMCAR  CO..  Ltd., 

Simplex  Works.  BEDFORD,  ENGLAND. 


l  elegramsand  Cables— "  MOTRAL,  BEDFORD." 
Codes  -A.  B  C.  5th  Edition.  &  Broomhalls  Al. 


Codes : 

Western  Union. 
ABC  (all  editions). 
Bentley's. 
Lieber's. 

N.  HINGLEY  &  SONS,  LTD., 

NETHERTON.  DUDLEY.  ENGLAND. 

Telegrams  a.nd 
Cables ; 
"  HINGLEY, 

DUDLEY." 

ANCHORS. 

Hall  s  Patent.  Hartshorne's,  Trotman's, 
Rodger's.  Stockless,  Mooring,  &c.. 
in  all  sizes. 

CHAINS. 

Ships'  Cables,  Rigging,  Mining  Slings, 
Haulage,  S:c. 

MOORINGS. 

RAILWAY  DRAWGEAR. 


SPECIALITIES. 


Xetherton  Crown  Special  B  B.  Crane, 
and  Mining  Chains. 


HINGLEY'S 
Best  YORKSHIRE  Quality 

IRON. 


FORCINGS  and  STAMPINGS. 
NETHERTON  BAR  IRON. 

Perfectly    rolled    in    all     Sections  and 
qualities.    Standard  for  reliable 

SMITHING, 
WELDING, 
RAILWAY  &  CONSTRUCTIONAL 
WORK. 

Resists  corrosion  Three  Times  as  well  as 
steel. 


^  GRAHAM'S  PATENT  LOUD  SPEAKING  TELEPHONES 


FOR 


BAHLESHIPS,  CRUISERS,  DESTROYERS,  MERCANTILE  VESSELS, 
FORTIFICATIONS,  MINES,  POWER  STATIONS,  ETC. 

Adopted  by  the  British  Admiralty,  many  Foreign  Governments  And  the  leading' Stetmship  Lines. 


Sole  Representative  for  CHINA  &  JAPAN, 

Mr.  F.  W.  HAMMOND, 

MITSU  BISHI  BUILDINGS.  No.  25,  TOKIO, 
JAPAN. 

Telegraphic  Address:  "Fairfield,  Tokio." 


ALFRED  GRAHAM  &  CO. 

Electrical  Engineers  and  Contractors, 
ST.  ANDREW'S  WORKS, 
CROFTON  PARK,  LONDON,  S.E. 

Telegraphic  Address  :  "  Navalhada,  Londoo  " 


HIGH  CLASS 

MACHINE  TOOLS 

FOR  RAILWAY,  MARIKE,  ODONANCE  &  GENERAL  ENGINEERING  WORK. 

HULSE  &  CO.,  Ltd., 

Ordsal  Works,  Manchester^  England. 

ESTABLISHED  1852. 

Cables  :  "  Esluh,  Manchester,"  A.B.C.  (5th  Ed.)  Al  and  Bentley's  Codes. 
Shanghai  :  43,  Kiangse  Rd. ;  Hankow  :  Ching  Ming  Building,  Poyang  Rd. ; 
Peking  :  Regine  Building,  Legation  Street. 
"  Rebritman,  Shanghai." 


3  in.  Spindle  Planer  Type 
Horizontal  Milline  Machina 
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THE 


COPPER 


LIMITED, 

Copper  Smelters  and  Brass  and  Copper  Manufacturers. 


Copper,  Brass, 
and  Bronze 


TUBES 


Copper  Ingots,  Bars,  Plates,  Sheets,  etc. 
Yellow  Metal  and  Naval  Brass  Plates,  Sheets,  Rods,  etc. 
Alloys.  Electro-Coppering. 


Telegrams  ; 
COPPER  CO. 


MANCHESTER. 


Telephone  :  6907. 


Works:   MANCHESTER  and  DITTON,  near  Widnes. 
London  Office  :  6,  Broad  Street  Place,  E.G.  Glasgow  Office :  49-51,  Oswald  Street. 


INDEX  TO  ADVERTISERS. 


Allan,  Thomas,  and  Sons,  Ltd. 
Alien,  Edgar,  and  Co.,  Ltd. 
Allen,  W.  H.,  Sons  and  Co.,  Ltd 
Anderson-Grlce,  The,  Co.,  Ltd. 
Angio-Chinese    Engineers'  AssO' 

elation,  Ltd  

Arrol,  Sir  Wm.,  and  Co.,  Ltd. 
Automatic    Telephone  Manufac 

turing  Co.,  Ltd  
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541 
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B 

Bayliss,   William,  Ltd  

Bentall,  E.  H.,  and  Co.,  Ltd. 
Birch,  John,  and  Co.,  Ltd. 
Birmingham   Battery  and  Metal 

Co.,  Ltd  

Birmingham    Small    Arms  Co., 

Ltd  

Briggs,  W.,  and  Sons,  Ltd.   

British  Aluminium  Co.,  Ltd. 
British  Electric  Transformer  Co. 
British  Electric  Vehicles,  Ltd. 
British    Everite   and  Asbestilite 

Works,  Ltd  

British     Insulated     and  Hefsby 

Cables,  Ltd. 
Brooks  and  Doxey  (1920),  Ltd. 
Broughton  Copper  Co.,  Ltd.,  The 

Brown,  David,  Jun.   

Brown,  John,  and  Co.,  Ltd  
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Campbell  Gas  Engine  Co.,  Ltd., 
The 

hrane  and  Co.,  Ltd. 
ofc,  Marchent  and  Morley,  Ltd, 
"  Coventry  "    Chain    Co.,  Ltd., 
The 

Craig,  A.  F.,  and  Co.,  Ltd. 
Crichton,    Thompson    and  Co., 
Ltd. 

Croesley  Bros.,  Ltd  

□ 

Davidson  and  Co.,  Ltd. 
Dawnay,  A.  D.,  and  Sons,  Ltd.... 
Dodwell  and  Co.,  Ltd   S3e 


540 
542 

566 
561 


572 
S43 


Dermatine  Co.,  Ltd, 


SM 


Dorman,  Long  and  Co.,  Ltd. 
Douglas  and  Grant,  Ltd.  537  and 

E 

Evershed  and  Vignolles,  Ltd  

F 

Fielding  and  Piatt,  Ltd. 

Firth,  Thos.,  and  Sons,  Ltd  

Fleming,    Birkby    and  Goodall, 

Ltd  

Foster,  w.  and  J.   


Glenfield  and  Kennedy,  Ltd. 

Gleniffer  Motors,  Ltd  

Glover,  W.  T.,  and  Co.,  Ltd.  .  . 

Glyco  Metal  Co.,  Ltd  

Graham,  Alfred,  and  Co.   

Grahame-White  Co.,  Ltd.,  The 

Green,  E.,  and  Sons,  Ltd  

Greenwood  and  Batley,  Ltd.  .. 
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Hadfields,  Ltd  

Hall,  J.  and  E..  Ltd  

Hawthorne,  Leslie  and  Co.,  Ltd. 
Heinke,  C.  E.,  and  Co. 
Henderson,  John  M.,  and  Co. 
Henley's,     W.     T.,  Telegraph 

Works  Co.,  Ltd. 
Hingley,  N.,  and    Sons,  Ltd. 

Hudson,  Robert,  Ltd  

Hudson  and  Kearns,  Ltd  

Hulse  and  Co.,  Ltd.   

J 

Jardine,  Matheson  and  Co.,  Ltd. 
K 

Keighley  Gas  and  Oil  Engine  Co., 
Ltd. 

Kent,  George,  Ltd  

Kitchen's  Reversing  Rudder  Co., 
Ltd  


M 

Maclaren,  Robert,  and  Co.,  Ltd. 
Manlove,  Alliott  and  Co.,  Ltd. 
Marconi   International   Code  Co., 
L»d  
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Mond  Nickel  Co.,  Ltd.,  The 
Motor  Rail  and  Tramcar  Co.,  Ltd. 
N 

Norris,  Henty  and  Gardners,  Ltd. 
North-Eastern  Marine  Engineering 
P 

Paterson  Engineering  Co.,  Ltd.. 
Pratt,  F.,  and  Co.,  Ltd. 
Pulsometer  Engineering  Co.,  Ltd. 
R 

Ransomes  and  Rapier,  Ltd. 

Ransomes,  Sims  and  Jefferies, 
Ltd  

Reddaway,  F.,  and  Co.,  Ltd  

Representation  for  British  Manu- 
facturers, Ltd  

Reyrolle,  A.,  and  Co.,  Ltti^  ...... 

Robey  and  Co.,  Ltd. 

Rose,  Downs  and  Thompson,  Ltd. 
S 

Sanders,  Rehders  and  Co.,  Ltd. 
Sheepbridge  Coal  and  Iron  Co.. 

Ltd.,  The 
Shewan,  Tomes  and  Co. 

Shirtliff  Bros.,  Ltd  

Sisson,  W.,  and  Co.,  LM.   ...  \ 
Stanton  Ironworks  Co.,  Ltd. 
Staveley  Coal  and  Iron  Co.,  Ltd 
T 

Thornycroft,  J.  I.,  and  Co.,  Ltd. 
U 

United  Brassfoi/nders  and  En- 
gineers, Ltd  


Vickcre,  Ltd. 


W 


Waygood-otis,  Ltd  

Whitakers  (Engineers),  Ltd.  . 
White,  J.  Samuel,  and  Co.,  Ltd. 
Woodite   Co.  Ltd. 
Wyatt,  G.  F.',  and  Co. 
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Yarrow  and  C*.,  Ltd.  ,   544 
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Heating  &  Ventilating  System 

is  a  friend  to  the  employer  and  the  employee,  for  it  suppHes  the  ideal  form  of  heating 
with  ventilation.  That  means  better  work  and  more  of  it,  for  without  fresh  air  the  best 
results  cannot  be  obtained.  Let  our  engineers  investigate  your  Fan  requirements, 
whether  for  Heating  and  Ventilating — drying  of  any  material — mechanical  draft  for  your 

boilers — or  other  air  handling  problems. 

DAVIDSON  &  CO.,  LTD.,  BELFAST,  IRELAND. 


Lifts 


X%  Bttpointment 


54-5,  FETTER  LANE, 
LONDON,  E.C.4. 

Telephone  (night  and  day)  :  Holborn  2001 
Telegrams  :  Waygood,  Fleet,  London. 
Cablegrams  :  Waygood.  London. 

62-3,  Lionel  Street,  BIRMINGHAM. 

Telephone:    Central  40,  Birmingham. 
Telegrams:    Waygood,  Birmingham. 

WORKS: 

Falmouth  Road,  LONDON,  S.E.  1. 


REPRESENTED  IN 


SHANGHAI, 
HONGKONG, 
RANGOON, 
COLOMBO, 


TOKYO, 
SINGAPORE, 
CALCUTTA. 
BOMBAY. 


Centrifugal  &  Turbine  Write  for  List  No.  694 

for  all  lifts,  of  the  Highest  Efficiency. 

Pubomcter  engineering  G?,  II- 


Offices:  11,  TOTHILL  STREET,  LONDON,  S.W. 


Works:  NINE  ELMS  IRONWORKS,  READING. 
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